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Abstract

This thesis documents the design and implementation of a DSCS III Single Channel Transpon-

der (SCT) beacon telemetry display. The system is a personal computer based design which in-

terfaces to three SCT beacon receiver/demodulators. The software was designed to decode and

display both the DSCS III A and DSCS III B satellite beacons. Recordings of the SCT beacon

display can be made on paper and/or magnetic media when triggered by the user, a watchdog

timer, or the SCT command accept telemetry bit. In addition, the system can be configured with

an IRIG B Universal Time Coordinates (UTC) card which enables the software to determine the

difference between the decoded SCT clock time and the local IRIG time source. Remoting the SCT

configuration display is also possible using Hayes-compatible modems over a telephone link.

viii



SATCOM General Purpose Modem

DSCS III SCT

Beacon Telemetry Display

L Introduction

1.1 Background

1.1.1 General Purpose Modem The Satellite Communications (SATCOM) Group in the

Avionics Directorate of Wright Laboratory provides satellite communications test support to the

Department of Defense. As part of a continuing effort to upgrade support capabilities, the Group

procured a general purpose modem (GPM) from ComQuest Technologies. This modem was de-

signed to operate at several user-selected data rates and phase-shift-keyed (PSK) modulations. It is

also capable of being remotely controlled by a separate host computer. The capabilities of interest

were the 800 bits-per-second (BPS) receive only binary PSK (BPSK) mode, and the remote control

function.

The 800 BPS receive only mode was specifically installed to demodulate the Defense Satellite

Communications System (DSCS) III Super High Frequency (SHF) telemetry beacon. Included in

the telemetry data is the configuration of the Single Channel Transponder (SCT) which is a package

hosted on the DSCS III satellite. Additional background on the SCT is provided below. The GPM

was designed to demodulate the beacon, decode the SCT configuration telemetry, and present the

data to an external host. The host is responsible for interpreting and displaying the configuration

data.

1.1.2 DSCS III SCT The Single Channel Transponder is a package attached to the host

DSCS III satellite. The primary mission of the SCT is to disseminate Emergency Action Messages
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(EAMs) to the nuclear capable forces [1]. The DSCS III primary communications subsystem

includes eight antennas which can be interfaced in different ways to six transponders (21. The SCT

can be configured to use one of three uplink antennas; an earth coverage SHF, a multi-beam SHF,

or an earth coverage Ultra High Frequency (UHF) antenna. On the downlink, the SCT uses an

earth coverage UHF antenna on the DSCS III A satellites. DSCS III B satellites also have access to

the channel 1 SHF transponder. In addition to frequency band choices, the SCT can be configured

to use different modulations and cryptographic devices [3]. These various configuration selections

make the SCT quite versatile. However, what makes it truly unique is the configuration changes can

be implemented by a user terminal operating on the communications channel (4]. This is unusual

because most satellite configuration _banges are made by a ground controller through a dedicated

channel called the Telemetry, Tracking and Control (TT&C) channel.

The SCT flexibility comes with a cost of increased complexity, which can cause satellite

access problems. For example, if an airborne terminal is attempting to turn on the SCT downlink

using the UHF channel while the SCT is configured for SHF, the attempt will fail. To avoid this

problem, users may call a DSCS Operations Center to determine the SCT configuration, or request

a configuration change to the desired mode. Obviously, it may be difficult for an airborne terminal

to make a phone call. To solve having to go up "blind" (not knowing the SCT configuration), some

terminals are equipped with a DSCS III SHF telemetry beacon receiver which can extract the SCT

configuration information from the beacon. Once the configuration is known, the terminal can be

modified to properly access the SCT.

One function of the ComQuest GPM is the demodulation and decoding of the DSCS III

beacon telemetry. The SCT configuration information consists of 100 bits embedded in the beacon

signal. The GPM was designed to present the bits of beacon data to an external device. The major

thrust of this thesis was to obtain the data and display the decoded information in a user-friendly

manner.

2



The using terminal must not only match the SCT configuration, its clock must also be syn-

chronized with the SCT clock. Included in the SCT telemetry is the time value of the SCT clock (5].

Some terminals use the decoded beacon time to set their local terminal clock to quickly access

the SST. Other terminals do not have this capability, so they must depend on the accuracy of their

local time standard and the SCT on-board clock. The SCT terminal owned by the SATCOM

Group, the Command Post Modem/Processor (CPM/P), falls into the latter group of terminals. It

cannot set system time from the beacon time directly. In order to reduce SCT access time for this

terminal, this thesis compared the decoded beacon thne with the local time standard to determine

the difference.

1.2 Problem Definition

The SATCOM Group of Wright Laboratory procured a general purpose modem which de-

modulates and decodes the DSCS III SCT telemetry data. In order to be fully utilized, however,

some method of capturing and displaying the telemetry data was required. In addition, the differ-

ence between the SCT clock and Universal Time Coordinates (UTC) needed to be determ'ned to

reduce satellite access time.

1.3 Approach

A literature review was accomplished to determine if any previously published work existed

describing beacon telemetry displays. The research was expanded to include literature on auto-

mated testing to gain background information for display and test systems. OL *ý- literature

search was completed, the in,-face work with the GPM was started.

Thý. SCT telemetry display entailed interfacing the GPM to a radio frequency (RF) front end,

receiving the demodulated and decoded data from the modem, and displaying the data in a user-

friendly form. The RF front -ad consisted of a SHF antenna, a low noise amplifier (LNA), and a

3



downconverter. The telemetry display platform chosen was an IBM compatible personal computer

(PC). The software to control the PC was developed using Borland's TURBO C++ Professional

software development system.

In addition to the SCT telemetry display of the GPM data, the software was also interfaced

to two other SATCOM Group assets which provide SCT telemetry data. These assets were the

Raytheon Stand Alone Beacon Receiver (SABR) and the AN/ASC-30 Small EHF/SHF terminal.

Both these assets required additional interface software, while the AN/ASC-30 terminal required

additional hardware.

1.4 Current Literature

The intention of this section was to survey the topics of satellite beacon telemetry displays and

automated testing. While documentation on the general topics of satellite beacons and automated

testing was abundant, information about the specific topics of this thesis was sparse. In doing the

research, however, it was discovered the current literature provided information on topics similar to

the ones presented in this report. As a result, this chapter's emphasis was changed to surveying the

current literature on comparable approaches to solving telemetry data displays and implementing

an automated test capability.

1.4.1 DSCS III SCT The only source found which discussed SCT displays was a technical

memorandum by Laux of Wright Laboratory [6]. The report described a Z-80 microprocessor-

based system which received IEEE-488 bus data packets provided by a SCT terminal and displayed

the information using a custom LED display. Laux also mentioned a follow-on project which

would bypass the SCT terminal and input the 100 bits of data directly, but no documentation

was available on this project. In a related area, Robinson presented a method by which the Inter-

Range Instrumentation Group (IRIG) time code standard was generated using bus-level time code

translators [7] . The author discussed the advantages of using the newer bus level interfaces rather
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than the traditional external interfaces. Two examples were presented, one using the PC AT/XT

bus which was the bus used for this research.

1.4.2 Automated Testing This area of the literature survey was used to identify if a personal

computer could be used as the display platform for the beacon display software. Several articles

describing automated testing and testing using a personal computer were discovered. Lacy discussed

microwave instrumentation systems enhanced by microprocessors in his conference presentation [8].

Of special interest was his discussion on how to use a personal computer as a platform for automated

measurements. Specifically, he examined what factors to consider when configuring a PC for use in

test and measurement applications, as well as what tradeoffs are possible. Chimene also discussed

architectures, but did not limit his data collection platform to the PC [9]. He presented a technique

which accepts data from subsystems at various clock rates and times. His technique separates the

data collection platform from the telemetry system clock rate. Simms and Butterfield presented

a telemetry system which not only captures data, but also formats and organizes it for future use

[10]. The paper discussed the PC hardware required for the system. A related paper discussed

software developed to process data in real-time and display a "quick look report" for display.

Zimmerman presented a paper which contained structured BASIC software tools, utilities, disc

input/output, and integrated measurement [11]. The tool kit provides a means for integrating

routines for automated test systems. With the literature review completed, work was started on

providing a SCT beacon display for the GPM.

1.5 Overview

Chapter II is an functional description of the system. It describes the hardware interfaces,

cabling requirements, and the Turbo C programs. Chapter III presents an operational description

of the software developed for the SCT telemetry display. The chapter is essentially an extended

users guide which walks through each menu selection describing what functions are available to

5



the user. Chapter IV provides start-up procedures which details step-by-step instructions on how

to bring up the telemetry display system and configure it for desired operation. Chapter V ends

the thesis with some conclusions and recommendations. Appendix A provides a list of acronyms

while Appendix B contains the source code listings for all the C code used in the telemetry display

system.
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H. Functional Description

2.1 Introduction

This chapter provides a functional description of the SCT beacon display system. The chapter

starts with a background section on the DSCS III SHF beacon, then follows with sections detailing

both the hardware and software developed. The hardware section deals with the interfaces the

software expects to use. The software discussion describes the main features of the source code and

what functions are in each file.

2.2 DSCS III SHF Beacon

The SCT configuration information consists of 100 bits. The bit definitions are shown in

Tables 1,2, 3, 4, and 5. Table 1 define the clock bits for both A and B model SCTs. Tables 2

and 3 detail the rest of the telemetry bits for DSCS III A satellites, while Tables 4 and 5 show the

definitions for DSCS III B satellites.

The 100 bits are embedded in a 800 bits-per-second (BPS) pseudo-random noise (PRN) data

stream. The PRN stream is used to modulate the SHF binary phase shift Key (BPSK) beacon

signal. It is broken up into 8-bit frames with each frame 10 milliseconds (ms) long. Table 6 shows

how the frame is partitioned. The first bit is always a logic 0 and is called the sync bit. This allows

the demodulator/decoder to frame synchronize to the data stream. Bits 1 through 5 are outputs

of feedback shift-register sequence generators. The sequences are 25, 27, 29, 31, and 32 bits long.

Bit 6 is a modulo-2 (binary) add of a logic 1 with bit 4 (31-bit sequence). Bit 7 is a modulo-2 add

of the SCT telemetry bit with bit 2, the 27-bit sequence.

The SCT telemetry generator block diagram is shown in Figure 1 (3]. The telemetry infor-

mation is updated every two seconds. It is then shifted out at 50 BPS into a ,-rate convolutional

encoder. The encoder adds in a bit for every beacon data bit, thus arriving at the 100 BPS rate

which is used by the PRN generator in generating the 800 BPS modulating signal. It should be

7



Table 1. DSCS III Telemetr y Clock Bit Definitions
Bit Definition Bit Definition
1 Clock Days 40 28 Clock Milliseconds 800
2 Clock Days 20 29 Clock Milliseconds 400
3 Clock Days 10 30 Clock Milliseconds 200
4 Clock Days 08 31 Clock Milliseconds 100
5 Clock Days 04 32 Clock Milliseconds 80
6 Clock Days 02 33 Clock Milliseconds 40
7 Clock Days 01 34 Clock Milliseconds 20
8 Clock Hours 20 35 Clock Milliseconds 10
9 Clock Hours 10 36 Clock Milliseconds 05
10 Clock Hours 08 37 Clock Microseconds 4000
11 Clock Hours 04 38 Clock Microseconds 2000
12 Clock Hours 02 39 Clock Microseconds 1000
13 Clock Hours 01 40 Clock Microseconds 500
14 Clock Minutes 40 41 Clock Microseconds 400
15 Clock Minutes 20 42 Clock Microseconds 200
16 Clock Minutes 10 43 Clock Microseconds 100
17 Clock Minutes 08 44 Clock Microseconds 50
18 Clock Minutes 04 45 Clock Microseconds 40
19 Clock Minutes 02 46 Clock Microseconds 20
20 Clock Minutes 01 47 Clock Microseconds 10
21 Clock Seconds 40 48 Clock Microseconds 05
22 Clock Seconds 20
23 Clock Seconds 10
24 Clock Seconds 08
25 Clock Seconds 04
26 Clock Seconds 02
27 Clock Seconds 01

8



Table 2. DSCS III A Telemetry Bit Definitions
Bit Definition
49 Broadside Command Bit 18
50 Broadside Command Bit 19
51 Broadside Command Bit 20
52 Bit-Error-Rate Enable(1)/Disable(0)
53 Command Address Enable(1)/Disable(0)
54 Uplink Frequency Enable(1)/Disable(0)
55 LSG WOD 1 Enable(1)/Disable(O)
56 LSG WOD 2 Enable(1)/Disable(0)
57 Uplink Modulation AFSATCOM II(1)/AFSATCOM I(0)
58 Downlink Modulation AFSATCOM I(1)/AFSATCOM 11(0)
59 Uplink Bandwidth Narrow(1)/Wide(0)
60 Downlink Bandwidth Wide(1)/Narrow(0)
61 Uplink Signal Strength Bit 0 (LSB)
62 Uplink Signal Strength Bit 1
63 Uplink Signal Strength Bit 2
64 Uplink Signal Strength Bit 3 (MSB)
65 Decovered Baseband Bit 0 (LSB)
66 Decovered Baseband Bit 1
67 Decovered Baseband Bit 2 (MSB)
68 AFSATCOM I Baseband Mark(1)/Space(0)
69 Receiver Mode Bit 0 (LSB) 00=SHF Only/01=SHF Only
70 Receiver Mode Bit 1 (MSB) 10=UHF Only/11=Commutate
71 STG Update Enable(1)/Disable(0)
72 SHF Antenna Earth Coverage(1)/MBA(0)
73 Command Accepted Accepted(1)/Reset(0)
74 AFSATCOM II Downlink Hopping(1)/Fixed(0)
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Table 3. DSCS III A Telemetry Bit Definitions (Continued)
Bit Definition
75 AFSATCOM II Uplink Hopping(1)/Fixed(0)
76 Serial Magnitude Command bit 7
77 Serial Magnitude Command bit 8
78 Serial Magnitude Command bit 9
79 Uplink Crypto ILSG(1)/KI-35(0)
80 Downlink Crypto LSG(1)/KI-35(O)
81 Decover Enable(1)/Disable(O)
82 AFSATCOM I Bypass Enable(1)/Disable(O)
83 Downlink Bypass(1)/Standby(O)
84 Downlink EAM(1)/Standby(0)
85 SHF Bit-Error-Rate Count bit 0 (LSB)
86 SHF Bit-Error-Rate Count bit 1
87 SHF Bit-Error-Rate Count bit 2
88 SHF Bit-Error-Rate Count bit 3
89 SHF Bit-Error-Rate Count bit 4
90 SHF Bit-Error-Rate Count bit 5
91 SHF Bit-Error-Rate Count bit 6
92 SHF Bit-Error-Rate Count bit 7 (MSB)
93 UHF Bit-Error-Rate Count bit 0 (LSB)
94 UHF Bit-Error-Rate Count bit 1
95 UHF Bit-Error-Rate Count bit 2
96 UHF Bit-Error-Rate Count bit 3
97 UHF Bit-Error-Rate Count bit 4
98 UHF Bit-Error-Rate Count bit 5
99 UHF Bit-Error-Rate Count bit 7 (MSB)
100 Classified Telemetry Enable(1)/Disable(0)
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Table 4. DSCS III B Telemetry Bit Definitions
Bit Definition
49 Broadside Command Bit 18
50 Broadside Command Bit 19
51 Broadside Command Bit 20
52 Bit-Error-Rate Enable(1)/Disable(O)
53 Command Address Enable(1)/Disable(O)
54 Uplink Frequency Enable(1)/Disable(O)
55 LSG WOD 1 Enable(1)/Disable(0)
56 LSG WOD 2 Enable(1)/Disable(O)
57 Uplink Modulation AFSATCOM II(1)/AFSATCOM 1(0)
58 Downlink Modulation AFSATCOM I(1)/AFSATCOM 11(0)
59 Uplink Bandwidth Narrow(1)/Wide(0)
60 Downlink Bandwidth Wide(1)/Narrow(0)
61 Uplink Signal Strength Bit 0 (LSB)
62 Uplink Signal Strength Bit 1
63 Uplink Signal Strength Bit 2
64 Uplink Signal Strength Bit 3 (MSB)
65 Decovered Baseband Bit 0 (LSB)
66 Decovered Baseband Bit 1
67 Decovered Baseband Bit 2 (MSB)
61 Continuous SHF Downlink Pwr Level Bit 0 (LSB)
62 Continuous SHF Downlink Pwr Level Bit 1
63 Continuous SHF Downlink Pwr Level Bit 2
64 Continuous SHF Downlink Pwr Level Bit 3
65 Continuous SHF Downlink Pwr Level Bit 4
66 Continuous SHF Downlink Pwr Level Bit 5
67 SHF Continuous Downlink Enable(1)/Disable(0)
68 VPC TLM (1) Bits 61-66,67/(0) 61-64,65-67 Defined
69 Receiver Mode Bit 0 (LSB) 00=SHF Only/01=SHF Only
70 Receiver Mode Bit I (MSB) 10=UHF Only/11=Commutate
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Table 5. DSCS III B Telemetry Bit Definitions (Continued)
Bit Definition
71 STG Update Enable(1)/Disable(O)
72 SHF Antenna Earth Coverage(1)/MBA(O)
73 Command Accepted Accepted(1)/Reset(0)
74 AFSATCOM II Downlink Hopping(1)/Fixed(0)
75 AFSATCOM II Uplink Hopping(1)/Fixed(O)
76 Serial Magnitude Command bit 7
77 Serial Magnitude Command bit 8
78 Serial Magnitude Command bit 9
79 Uplink Crypto ILSG(1)/KI-35(0)
80 Downlink Crypto LSG(1)/KI-35(0)
81 Decover Enable(1)/Disable(0)
82 AFSATCOM I Bypass Enable(1)/Disable(O)
83 Downlink Bypass(1)/Standby(O)
84 Downlink EAM(1)/Standby(O) (Both 83,84=Cont SHF)
85 SHF Bit-Error-Rate Count bit 0 (LSB)
86 SHF Bit-Error-Rate Count bit 1
87 SHF Bit-Error-Rate Count bit 2
88 SHF Bit-Error-Rate Count bit 3
89 SHF Bit-Error-Rate Count bit 4
90 SHF Bit-Error-Rate Count bit 5
91 UHF Downlink Enable(1)/Disable(0)
92 SHF Downlink Enable(1)/Disable(O)
93 UHF or SHF Bit-Error-Rate Count bit 0 (LSB)
94 UHF or SHF Bit-Error-Rate Count bit 1
95 UHF or SHF Bit-Error-Rate Count bit 2
96 UHF or SHF Bit-Error-Rate Count bit 3
97 UHF or SHF Bit-Error-Rate Count bit 4
98 UHF or SHF Bit-Error-Rate Count bit 5
99 UHF or SHF Bit-Error-Rate Count bit 7 (MSB)
100 Classified Telemetry Enable(1)/Disable(0)

12



JAble 6. F'rame Bit Definitions
Bit Name Sequence

0 Sync Logical 0
1 25 Bit 1000010011111000110111010
2 27 Bit 100001001011001111100011010
3 29 Bit 10000100101100111110001101110
4 31 Bit 1000010010110011111000110111010
5 32 Bit 10000010010110011111000110111010
6 Modulo-2 sum of logical 1 with bit 4
7 Modulo-2 sum of beacon data with bit 2

noted that the GPM is the only demodulator/decoder which takes advantage of the convolutional

encoder by using it in conjunction with a Viterbi decoder to improve the bit-error-rate performance.

The other two receivers just ignore the extra bit.

In addition to the frame synchronization, the data stream provides a means to message

synchronize. The initial message synchronization occurs when the 25-bit and 32-bit sequences are

both a logic 1 for five frames. In other words, a decoder must monitor both sequences, and when

they have reached the 11111 state for the past five frames, message synchronization has been found.

The first bit of the SCT telemetry data (bit 1) is present when the message synchronization pulse

occurs. The message synchronization pulse is present every eighth repeat of the 11111 state of the

25-bit sequence. Once message synchronization has occurred, the beacon telemetry information

can be obtained for display.

2.3 Hardware

This section describes the PC cards which were used to enhance system capabilities and

defines the general hardware interface requirements for the beacon display system software.

2.3.1 PC Cards The PC standard configuration is usually one RS-232 communications port

and one printer port. The system developed for this thesis added an additional serial RS-232 port

(COM2), a parallel data input/output (PIO) card, and an Inter-Range Instrumentation Group

13



SYSTEM
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GENERATOR SCT STATUS
MONITORS

REGISTER REGIsTER llconvoLut, onaL

"50 ENCODER 10bp
bpsbp

1 Pulse Every 2 Seconds

Figure 1. SCT Telemetry Generator Block Diagram

(IRIG) time standard card. Table 7 show the interrupt definitions, port addresses, and interrupt

vectors used by the software.

Table 7. PC Interface Card Summary
Card IRQ I/0 Address Interrupt Vector

Comr IRQ4 Ox3F8-3FF 0x0C 0x30-33
Com2 IRQ3 Ox2F8-2FF OxOB Ox2C-2F
PIO IRQ3 Ox2F8-2FF OxOB Ox2C-2F

LPT1 IRQ7 0x370-37F OxOF Ox3C-3F
IRIG IRQ5 0x320-32F OxOD 0x34-37

The parallel card is a 24-bit parallel input/output device developed by Industrial Computer

Source [12]. The card plugs into a PC-XT slot and comes with an external 37-pin D connector.

The input levels for the card are transistor-transistor-logic (TTL) levels (0,+5V).

The IRIG card was developed by Bancomm Corporation [13]. The card can be synchronized

to an external IRIG-B source and provide scheduled interrupts to the PC. The device is installed

in a PC-AT slot and is interfaced to an external IRIG standard through a BNC connector. The
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display system software programs the card to synchronize to the external IRIG-B time code source

and provide a 1 pulse-per-second (PPS) on-time interrupt for system time.

The other devices used by the system are the COMI and COM2 RS-232 serial ports and

the parallel LPT1 port for the printer. The COM1 and COM2 ports are used by the software to

interface to the beacon receivers. Table 8 list the PC port usage by the system.

Table 8. PC Port Summary
Port GPM Raytheon ASC-30

Comrl J6A Beacon J3 Beacon/Control Not Used
Com2 J1 Control Not Used Not Used
PIO Not Used Not Used Beacon

LPT1 Printer Printer Printer

2.3.2 Beacon Receiver Interface

2.3.2.1 GPM The hardware interface to the GPM is through the PC RS-232 serial

communications ports. For the GPM, both COMI and COM2 are used. Table 9 shows the interface

settings used. COM1 is used to read in the beacon data from the GPM. It must be connected to the

J6A beacon connector on the back of the GPM through a ComQuest provided 20-to-9 pin adapter

cable. COM2 is used to communicate with the GPM through its remote host port. The control

capability is provided by the system software. The port settings shown in Table 9 are the factory

remote-host settings for the GPM [14]. The remote-host connector, Ji, is also located at the back

of the GPM.

Table 9. GPM Interface Settings
Port Baud Data Parity StopI

Comrl 9600 17 Bit Odd 0 Bits
Com2 1200 7 Bit Odd 10 Bits

It should be noted that the remote software also uses COM2 when remoting the display to

another site. Therefore, when the GPM is used as the beacon receiver, the control functions are

disabled when the display is remoted by starting the remote master software.
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2.9.2.2 Raytheon The interface to the Raytheon beacon receiver is through COM1

only. The port settings are shown in Table 10. The COM1 port of the PC must be cabled to

the receiver host port, connector J3, on the back of the system. COM1 is used to send start-uf

and control data to the receiver, as well as receiving the demodulated and decoded data from the

receiver.

Table 10. Raytheon Interface Settings
I Port IBaud j Data IParity I Stop I

Comr 9600 8 Bit I None 1 Bit

2.3.2.3 ASC-30 The ASC-30 interface is more complicated than the others. The

ASC-30 sends a synchronous signal at 800 BPS. It provides demodulated data only, not demodulated

and decoded data as the other receivers. In order to get synchronous data into the PC, the DIO-

24 PIO card was used. The telemetry display system software configures the card for interrupt

operation and data input mode. The pins used are shown in Table 11. Note that pins 1 and 20 ar!

tied together to enable interrupts [12].

The DIO-24 requires TTL voltage levels (0, +5V). The ASC-30 data and clock signals are at

RS-232 levels (+12, -12V). An MC1489 line receiver was used to convert the signals to the TTL

level required. The MC1489 was installed in the SABR DAC interface system developed from prior

beacon work (1].

Table U. DIO-24 Pins
DIO-24 Pin Signal Name

37 800 BPS Data
1 Beacon Clock
19 Grouno

1 wired to 20 INT Enable Jumper

2.3.2.4 Remote Equipment The SCT beacon display system can be remoted to an-

other location using Hayes-compatible modems. The remote software can be used only with the

GPM and Raytheon receivers. In addition, the remote master software uses COM2 to relay the
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data, so the GPM control functions are disabled when remoting the display. The communications

settings are shown in Table 12. The modems used were ZOOM model FX9624 and CTS DATACOM

model 2 24ADH. It is recommended the DATACOM or a ZOOM modem be used at the local site,

while the ZOOM be used at the remote site. Erratic behavior occurs when the ZOOM tries to

initiate the connection to the DATACOM. The receive modem detects the ring, but when it puts

up the carrier both modems disconnect.

Table 12. Remote Interface Settings
Function Port Baud Data Parity Stop
Master Com2 2400 8 Bit None I Bit
Slave Coml 2400 8 Bit None 1 Bit

2.4 Software

This section details the software developed for the beacon display system. Each C language

file is discussed and salient features of particular functions in the files are presented.

2.4,1 Overview The software was deveioped using the Borland Turbo C++ Professional

software development system. The Turbo-C project facility with the interactive editor environment

was used to create the system. The project facility allows multiple file programs and provides all

the MAKE dependency information to compile and link the e.atire program

The project consists of 12 header files (.H files) and 19 C files (.C files). The project contains

approximately 16,000 lines of compiled code which links to a 100,000+ byte executable file. The

executable is called "SCT.EXE". Tables 13 and 14 list the files and their sizes.

2.4.2 Design The initial design methodology tried was an object oriented approach. After

the first design review, however, the actual system design was developed using a functional design

methodology. The reason for the change was limited experience with the object oriented paradigm.

The final product was divided into six functional blocks. The blocks are: receiver, decode and
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Table 13. .C iles
Name Size

ASC30.C 7191
CONTROL.C 6231
CURSOR.C 3068

GPM.C 3303
INIT.C 1983
IRIG.C 6868

KEYBOARD.C 2753
MAIN.C 5448
MENU.C 4166

OPTIONS.C 12969
PIO.C 2769

PORT.C 7936
PRINTER.C 1632

RAY.C 2884
REMOTE.C 6165
SCREEN.C 17640
STIME.C 2797
TIMER.C 2465

WINDOW.C 5390

Table 14. .H Files
Name Size

CURSOR.H 462
INTERUPT.H 681

IRIG.H 1367
KEYS.H 1624
MENU.H 1200

MODEM.H 412
PO.H 1187

PORT.H 1731
SCREEN.H 357
SYSTEM.H 1215
TIMER.H 558

WINDOW.H 645

18



display, system time, user interface, remote, and control. Each block may contain additional sub-

modules which were required to implement software primitives for the parent functional block. In

addition, the SCT telemetry display system was designed as a software state machine. The states

were aligned with the functional blocks. The primary functions of each block and the states of the

system are discussed below.

2.4.2.1 Receiver Block The receiver functional block provides the interface to the three

beacon receivers. All receivers required a unique software interface. The primary function of the

receiver software was to obtain the 100 bits of beacon telemetry data from the receiver, and then

call the decode and display functional block to display the information. The GPM and Raytheon

interfaces use the interrupt driven RS-232 port software to capture the input data from the receiver.

Interrupt driven port software was required because the beacon receivers provide data at 9600 baud

which is too fast for polled port software to operate. The ASC-30 receiver uses the PIO interface

(also interrupt driven) to capture the 800 BPS data delivered by the AN/ASC-30 beacon receiver.

Additional functions were required in this interface to locate the frame sync bit and obtain message

synchronization. Once message synchronization is found, the frame sync bit is monitored to ensure

the software stays synchronized to the 800 BPS PRN sequence.

All three receiver software modules load the captured beacon telemetry data into a global

array named data. Once all bits have been obtained, routines in the decode and display functional

block are called to update the PC screen display.

2.4.2.2 Decode and Display Block The decode and display functional block was de-

signed to decode the 100 bits of SCT telemetry information delivered from the receiver functional

block and display the information on the PC screen. The block also uses several global variables to

determine which model satellite to display (DSCS III A or DSCS Ill B), and the status informa-

tion listed on line 25 of the telemetry display. The software only updates the screen when beacon
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information has actually changed. This screen update method was used to minimize CPU cycles

for screen updates saving them for data acquisition and processing.

In addition to being called by the receiver software, routines in the decode and display block

are called by the system time block to display the system clock and date.

2.4.2.3 System Time Block The system time functional block routines were used to

generate the system time and date for the beacon display. There are two timers available. The first

is an MS-DOS timer which uses the BIOS timer function to generate a l-PPS interrupt. When the

interrupt occurs, a call to MS-DOS is made to get the PC time. The time value is then formatted

and display-i on the screen. A call to the MS-DOS date software interrupt is made at timer

initialization and when the hour is updated. The hourly call was installed to check for 24 hour

roll-over. The timer interrupt occurs asynchronously which means that it may occur at any time.

The other timer available is an IRIG timer, provided a Bancomm IRIG card is installed

in the PC. The software was designed to configure the IRIG card for a 1-PPS interrupt. When

the interrupt occurs, an interrupt service routine requests time from the card, and then displays

the values to the screen. The IRIG time format includes a date which is initially formatted and

displayed to the screen, then monitored for changes. When a change occurs, the new date replaces

the existing date on the PC screen. The IRIG timer interrupt can also occur at any time.

2.4.2.4 User Interface Block The user interface functional block was designed to pro-

vide the PC interface to the operator. It involves the keyboard and menu software drivers. The

keyboard software chains to the BIOS keyboard interrupt service routine and intercepts all key-

board inputs when the beacon display is on the screen. When the menu software is employed, the

keyboard interrupt is removed for menu processing. In addition, when the menu is displayed, the

receiver software is disabled and telemetry updates are halted.
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The menu software originates in the options section of the user interface block. The options

software contains the menu data and the functions called when the user selects a menu item. It

calls the menu software to display and manipulate the menus. The menu program in turn calls the

window software to open and close windows for menu displays. This layered approach allowed the

lower level software in the menu and windows programs to be designed with re-use in mind. Only

the options software is specific to the SCT telemetry display system application.

2.4.2.5 Remote Block The functiob of the remote block is to remote the beacon display

to another location. The design has two parts, one for the local display where the beacon receiver

is located, and one for the remote location. The link currently supported by the software is over

a phone line using Hayes-compatible modems (AT command set). The software at the local site is

called the remote master and initiates the phone call. The software at the remote location is named

the remote slave and must be up and waiting for the master to call for the system to synchronize

properly. The remote slave answers the phone and initiates the handshaking to synchronize with

the master. Once master/slave synchronization has been accomplished, the master sets a global

flag informing the receiver block to also remote the incoming beacon data to the modem port, as

well as send the satellite name at the end of the data stream. The remote slave software also sets

a global variable for the receiver block enabling additional software which monitors the satellite

name delivered by the remote master to update the PC screen when required.

2.4.2.6 Control Block The control functional block was designed to interface and com-

mand the GPM and Raytheon beacon receivers. This block was provided as a user enhancement

so both of the receivers can be initialized and configured from within the SCT telemetry display

program. This saves the user from having to exit and restart the program if a receiver configuration

change is required.
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L.4.2.7 State Diagram In addition to designing functional blocks for the SCT teleme-

try display, the program was designed to operate as a software state machine. Figure 2 shows the

states defined and the transitions requirements. The syntax for the transition state diagram was

developed by Rumbaugh [15]. The transitions into each state are shown on the arcs of the diagram.

The DO functions are listed below and describe the primary functions of each state. If no transition

condition is present on an arc, then the transition occurs when the DO function completes.

Menu DO operations:

1. Process User Selections.

Receiver DO operations:

1. Capture beacon data from beacon receiver or modem port, put in data array.

2. If remote master, relay incoming beacon data and satellite name.

3. If remote slave, perform 1 above then get satellite name.

Display DO operations:

1. Compare new data with old, update when bits are different.

2. If called from time, display new system time and date.

Timer DO operations:

1. 1 PPS interrupt occurred, update system time, update system date if required.

Remote DO operations:

1. Master enabled, configure modem, get phone number, call and synchronize with slave.

2. Remote enabled, configure modem, wait for master to call, answer phone and synchronize

with master.
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Control DO operations:

1. GPM Start enabled, send GPM beacon mode commands to GPM over COM2.

2. GPM Window enabled, send keyboard keystrokes to GPM, echo GPM responses to

screen.

3. Ray Start enabled, wait for Raytheon to complete self test, get satellite from user, send

proper oscillator commands to the Raytheon receiver.

4. Ray Offset enabled, get offset frequency from user, format and send oscillator commands

to the Raytheon receiver.

Do:o 1,1 so

<eEect

Figure 2. State Transition Diagram

2.4.3 Source Code The system development was an incremental process. It started with

attempts to read data from the beacon receivers. The first interface attempted was to the ASC-30.

The first interface completed was with the Raytheon system. Using the experience gained by
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debugging the Raytheon software, the ASC-30 program was corrected and completed. The GPM

interface was competed after the GPM was delivered. When it was delivered, however, it was

discovered that the decoder did not operate properly. To help solve the problem, ASC-30 800 BPS

data was captured and sent to ComQuest. The decoder problem was identified and the control

ROMs were updated to correct the problem.

With the receiver interfaces completed, the telemetry decode and display software was de-

signed and implemented for the DSCS III B satellite. After debug and test, the software was

updated to include decoding and displaying of DSCS III A satellite telemetry.

Once the decode and display functions were complete, the keyboard interrupt drivers and

initial menu software were developed. Changes to the menu software continued up through the end

of the project.

With the delivery of the IRIG card, both system timer software functions were implemented.

Calendar conversion routines were added to complete the beacon screen display. The system was

then demonstrated to Wright Laboratory personnel and it was recommended that each satellite

name be available for display. They also requested the remoting capability. Both additions were

then implemented. The final enhancements (after the remoting capability) to the display system

were the addition of the logging and control software, which enable users to document beacon

configurations and control the GPM and Raytheon beacon receivers.

2.4.3.1 Start- UP and Control Files This section briefly describes the three files which

contain the global variables, the control functions, and the initialization routines.

SYSTEM.H The SYSTEM.H file contains the system defined global variables. An attempt was

made to limit the use of global variables, but timing and memory constraints forced their

use to avoid parameter passing overhead. The global variables are actually declared in the

MAIN.C file by the Turbo C compiler.
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MAIN.C The required main0 function resides in this file. The program entry and exit points

occur here as well. The entry point is in maino where the optional command line argument is

evaluated. Main() also calls init0 to initialize system parameters, and then calls the selected

receiver software for telemetry data capture. In addition, all menu and logging functions are

called from maino. The MAIN.C file also contains the finisho routine which performs all

necessary functions to gracefully exit the program to MS-DOS.

INIT.C This file contains functions which initialize system variables. The init0 function also calls

the optionso function to display the menu for user initial inputs.

2.4.3.2 Receiver Files The files listed below contain the code that interfaces to the

beacon receivers. The software uses the port driver software to control the data acquisition into

the PC.

GPM.C The GPM.C file contains the routines necessary to decode the beacon telemetry bits

from the ASCII characters sent by the GPM. The gpmo function opens the receiver port

(COM1) for the data input. The GPM receiver packs the bits four at a time, from right to

left (MSB - > LSB). Then, an offset is numerically added to create an ASCII character. The

bits are all collected and packed, and then the characters are sent to the PC. At the end of

the 100 bits of data, the GPM sends an "H" character. To start the next update, the receiver

sends a carriage return and line-feed, followed by two spaces. The code traps on the line feed,

ignores the spaces, then decodes the telemetry bits. Once the bits have been obtained, the

display software is called to display the telemetry update.

There is additional software in GPM.C that detects when the GPM has stopped ser ping

data. A notice is posted on the screen alerting the user. The notice is removed when data is

received by the COM port.

RAY.C This file contains the functions required to obtain and parse the beacon telemetry bits

from the characters sent by the Raytheon beacon receiver. The data format is different than
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the GPM. The bits are grouped eight bits at a time, from left to right (LSB - > MSB), and

no ASCII offset is added. In addition, the data stream is preceded by the string "START".

The Raytheon receiver sends the telemetry bits as they are demodulated and packed, not

waiting to collect all 100 bits. The software traps on the "START" string header, then strips

out the data as it is sent. Once the 100 bits are obtained, the decode and display software is

called to update the SCT configuration display. The Raytheon software also contains a port

timer which notifies the user if the system is not receiving data from the beacon receiver.

ASC30.C The ASC-30 receiver software is more complex than the other two receiver packages.

This is because the ASC-30 does not pull out the telemetry bits from the 800 BPS data

stream. The ASC-30 is a demodulator only. The software first finds the sync bit in the data

stream. Since the ASC-30 may phase-lock 180 degrees out of phase, the software searches for

both a 1 and a 0 sync bit. An invert flag is set if data inversion is required.

Once the bit synchronization is found, the software attempts to find message synchronization

by monitoring the 25- and 32-bit sequences for the 11111 pattern. When it is found, program

control is passed to the telemetry recovery software where the beacon bits are decoded from

the data stream. The sync bit is monitored for loss of synchronization.

The ASC-30.C software does not provide remoting capabilities. This is because the PIO card

uses the COM2 interrupt request and vector, as well as requiring major software modifications

to send the acquired data over the phone link. These changes were not implemented so other

enhancements could be made in the time allowed.

Another problem with the ASC-30 receiver software is that it loses message synchronization

when the display system is updating system time. This is due to the added computational

load of the ASC-30 software. The system time functions are disabled when the ASC-30

program is called. They may be restored by using the menu system. The problem exists on

80286 (12 MHz or slower) CPU based machines.
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2.4.3.3 Display Files The display files contain the code used to display the beacon

data, configure and control the screen, and implement the menuing system. These files are the

largest programs in the display system.

SCREEN.C / SCREEN.H The SCREEN.C file contains all the decode and display software for

the telemetry display screen. It is the largest file in the project. The routines are called from

the receiver software when a screen update is required. The decode software compares the

new beacon data with a copy of past beacon data and then updates any changed information.

This means that screen updates occur only when beacon information has been changed. This

method was used to minimize screen writes, saving CPU cycles for the decoding software.

The routines are partitioned in the same manner as the display screen. There are routines for

displaying system time, beacon time, beacon status, and beacon configuration. Also included

are routines to update the lower left and lower right blocks of the screen. In addition, there

is a routine to update the labels and borders. All blocks are relative to base points which are

declared as package global variables.

SCREEN.H contains the file function prototypes and package variables used in SCREEN.C.

In general, the .H files were created for interface purposes to define the functions available

to external programs, and to declare package global variables required by functions in the

file. Global function declarations are performed in the C language by means of function

prototyping. Function prototypes are declarations (usually in a .H file) of the function name,

the number and type of parameters passed to the function, and the type of the function

itself (the type of value returned by the function). This allows external programs to call and

interface properly to the prototyped function.

CURSOR.C / CURSOR.H These routines perform cursor manipulations. They are modified

versions of code presented in the Turbo C book by Stevens [16]. While many functions were

included, the only ones used were the hide cursor and display cursor programs.
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OPTIONS.C This software package is the second largest file in the project. It contains the code

which defines the menus for the system. The functions in MENU.C actually implement and

display the menu, but the software in OPTIONS.C contain the data structures for the menus,

as well as the programs which are executed when the user selects a menu item.

MENU.C / MENU.H This file contains the functions which display and manipulate the menus.

This software is called when the user presses the < F1 > function key. It is also a modifica-

tion of software from [16]. When called, the software displays the menu information passed

to it. The software monitors the arrow keys, the carriage return key, and the escape key.

Each direction key moves the highlighted area of the menu. Carriage return executes the

selected function, while escape exits the menu software. The code uses window primitives in

WINDOW.C to open and close windows for each menu.

WINDOW.C / WINDOW.H This code allows the user to open and close windows. The cur-

rent active window is the last one opened. The software can support up to ten open windows.

In addition to windowing functions, the software provides display notice, error message, and

yes/no input specialty windows.

2.4.3.4 System Time This section of the system software generates the the system

time for the display and the beacon clock offset. In addition, calendar functions are contained in

the files to convert the dates for display to the PC screen.

STIME.C The STIME.C file contains the routines used to produce the MS-DOS system timer.

This timer is implemented using the BIOS timer interrupt. A counter in the timer interrupt

service routine determines when to update the system time.

In addition to the timing functions, calendar functions were used to change the MS-DOS

date in terms of day and month to a linear day of year. January 1 is considered to be day 1.

The calendar conversion routines are conversions of PASCAL public domain software found

in[17].
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IRIG.C / IRIG.H IRIG.C software disables the MS-DOS timer, initializes the IRIG card, and

provides an interrupt service routine to update the system time and calculate the beacon clock

difference. It also provides routines to disable the card and interrupt driver. The initialization

routine configures the IRIG card to synchronize to an external IRIG B time standard, then

interrupt the PC at one second intervals when the "ON TIME" IRIG event occurs.

The IRIG.H file contains the port address, interrupt request (IRQ), and interrupt vector

assignments for the card. If the IRIG hardware address or interrupt values are changed, the

values in this file must be updated to match the change, or the software will not be able to

access the card.

There is an intermittent problem with the IRIG system timer. It usually occurs when the

program is interrupted and the IRIG card is not reset or the interrupt not disabled. The card

still initializes normally, but will not generate the 1 PPS interrupt. The fix was to turn off

the PC for at least one minute. This resets the card for normal use. It is not know why the

problem occurs, or why the fix works.

2.4.3.5 Ports The port files contain the software primitives to control the data acqui-

sition ports. The ports used were the COM1 and COM2 serial RS-232 ports and a DIO-24 parallel

port.

PORT.C / PORT.H PORT.C contains the software required to interface with the PC serial

ports. These are the port drivers. The current version of the software supports the COM1

and COM2 ports. The receive software is interrupt driven and provides a buffer of 1024

characters for received data. The transmit routines are not interrupt driven, but will wait

until the transmit Universal Asynchronous Receiver/Transmitter (UART) is ready so data is

not overwritten. The code provides interrupt service routines for both ports. In addition, the

receive software will relay data to the remote port (COM2) when the display system is in the

remote mode.
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The PORT.H file contains the function prototypes, but more importantly, contains the port

addresses, IRQs, and interrupt vector definitions for the RS-232 ports. The values are shown

in Table 7 used are the standard defined for the PC AT [18].

PIO.C / PIO.- These files contain the software to initialize and use the DIO-24 PIO card. Like

the COM ports, the PIO software provides interrupt driven receive capability with a 1024

character buffer. The code also provide a transmit capability, but it is not used.

Like the PORT.H file, the PIO.H file contains the address, IRQ, and interrupt vector defini-

tions for the DIO-24 card. Again, any changes to the hardware settings require changes in

PIO.H so the software can communicate with the card.

2.4.3.6 Remote This section of the display system software was implemented at the

request of the Wright Laboratory. The functions take the beacon display running at the receiver

location and remote the display to a different site using a telephone link.

REMOTE.C REMOTE.C has four main routines which implement the start remote master,

start remote slave, stop remote master, and stop remote slave functions. The start routines

initiate the modem, dial or answer the phone, synchronize with each other, and then display

the beacon telemetry data. The start remote master sets a global flag telling the receive

port software to relay data to COM2 for remoting. The start remote slave software opens

the COM1 port, receives the receiver type from the master, then exits to the proper receiver

software.

Both stop routines hang up the phone and reset the modem. The remote master will detect

when the remote slave hangs up and stop r-laying the data. The renmote slave will display a

"NO DATA" notice if the master stops sending data.
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MODEM.C / MODEM.H The MODEM.C software was incorporated into the remote file. It

contained the primitives used to control and use the modems. The software assumes Hayes

compatible modems using the AT command set.

MODEM.H contains the actual modem control strings. If different modems are required,

then this is the file to modify with the proper modem control instructions.

2.4.3.7 Beacon Receiver Control The control file was added to allow the user to bring

up and configure the GPM and the Raytheon receivers without exiting the SCT telemetry display

program.

CONTROL.C The four receiver control files are located in CONTROL.C. The two GPM func-

tions are gpm.start( and gpm-window0. The start code configures the GPM for beacon

operation. The window software allows the user to send commands to the GPM. It takes

the keyboard input and sends it to the GPM, and then echoes all GPM responses to the PC

screen in the active window. The GPM window software was specifically installed to reset

the GPM back to the factory default settings (the IN command) [14]. The GPM RS-232 port

(connector J1) must be set to the factory default sections which are listed in the hardware

section of this chapter.

The two Raytheon control programs are ray.start0 and ray-offset(. Both programs are

conversions of the Raytheon Pascal code delivered with the beacon receiver. The C equivalent

programs can replace the PASCAL program if desired. The start code allows the user to bring

up and configure the receiver. The offset function -alculates frequency offset commands to

be sent to the receiver. The frequency offset code was included and tested for completeness,

but frequency offsets were never required during the work on this thesis.

2.4.3.8 Support Files The files listed below provide software primitives for control of

the PC hardware.
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TIMER.C / TIMER.H These files allow the system to chain to the BIOS system timer inter-

rupt. The interrupt service routine is used to determine port timeouts and to implement the

MS-DOS system time generator.

INTERUPT.H This file contains a general list of interrupt definitions used throughout the sys-

tem. The file was developed with re-use in mind, so it contains several definitions that are

not used.

KEYS.H This file contains the PC BIOS keyboard scan codes used by the system.

KEYBOARD.C Keyboard control routines are located in this file. It chains to the existing

keyboard interrupt and provides an interrupt service routine to obtain keystrokes for the

display system. It also contains a versatile get string routine (my.cgets) which is used for all

user string inputs.

PRINTER.C As the file name suggests, this file has the printer driver routines in it. Included is

a function checking the printer port for problems. It was developed to ensure the system did

not crash when the printer had a problem.

2.5 Summary

This chapter presented an overview of the SCT telemetry data format, the hardware used

by the display system, and the source code developed for the system. Chapter III presents an

operational view of the SCT display system.
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III. Operational Description

3.1 Introduction

This chapter provides an operational description of the SCT telemetry display software. It

starts with an overview of how the system was designed to operate, follows with how to bring the

system up, and then discusses the different operating modes available to the user. After covering

system modes, each meni zelection is detailed as to its function and what it does to the operation,

or state, of the SCT telemetry display system.

3.2 Overview

The SCT telemetry display software was designed to run on an IBM compatible personal com-

puter and interface to one of three DSCS III SHF beacon receivers. The receivers are the ComQuest

General Purpose Modem, the Raytheon Stand Alone Beacon Receiver, and the AN/ASC-30 Small

EHF/SHF Terminal. The display system uses an RS-232 communications port to interface with

the GPM and Raytheon receivers. The ASC-30 interface is through a parallel data acquisition

card. In addition, the display system provides control of the GPM and Raytheon systems through

RS-232 ports. The GPM uses COM2 of the PC, while the Raytheon system uses COM1 for both

the control and beacon data ports.

For all hardware interfaces, the beacon display system has unique software interfaces to parse

out the beacon data. The parsing software then calls the decode and display software to display

the beacon configuration information on the PC screen. Figure 3 shows a DSCS III A display while

Figure 4 shows a DSCS III B display.

The executable form of the program is named "SCT.EXE". To start the program, the user

types SCT at the MS-DOS prompt. The user must ensure the program is on the current drive,

or that a path name is used in front of the program name to tell DOS where the program is

located. The program initializes the software variables and then displays the options menu shown
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in Figure 5. Note that the default receiver is the GPM. The pull-down menu options are discussed

later in the chapter. To exit the options menu, the user presses the ESC key. The display system

then executes all enabled options and modes. To change any option, or mode, the user presses the

< F1 > function key to bring up the options menu again. To exit the program, the user presses

the < Q > key to bring up the notice shown in Figure 6. When the user presses the < Y > key,

the program terminates by closing all files and ports and exiting to MS-DOS.

Figure 5. Options Menu

The primary function of the software is to decode and display the SCT beacon telemetry data

delivered by one of the beacon receivers. The configuration display is shown in Figures 3 and 4.

The information is displayed in five blocks. The first block is the decoded SCT clock time shown

on line three. The second block is located in the upper left quadrant and is titled "Status". The

information in this block was singled out specifically for SATCOM Group use when attempting to

command the SCT. Block three is titled "Configuration" and is located in the upper right quadrant

of the display. It contains pertinent information about the commanding configuration of the SCT.

Blocks four and five are located in the lower left and lower right quadrants of the display screen,
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Figure 6. Beacon Display Quit Prompt

respectively. They display the remaining SOT beacon information. Block four is interesting because

this is where the major differences between the DSCS II A and DSCS III B satellites are displayed.

In addition to the decoded beacon information, the SOT display system provides a satellite

name, system time, system date, and system status information. As shown in Figure 4, the satellite

name is on line one (DSCS III B14), while the system time and system date are located on line

two. The display system status is located at the bottom of the display on lines 24 and 25. The

ntatus line shows the user commands available (Quit, Options, and Print) and the display systems

configuration. The system configuration information consists of the beacon receiver used, the

satellite model (DSCS III A or B), if the IRIG card is setting system time, and the system logging

status. In addition, when the PC is equipped with a Bancomni IRIG card and the IRIG mode is

enabled, line four of the PC display screen is used to display the difference, in seconds, between the

system and the most recent decoded beacon time. Figure 3 shows the difference display when the

system is using the GPM beacon receiver. The IRIG option, along with the other mode options, is

discussed next.
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3.3 System Modes

The software has additional user selected modes, or capabilities, available. The default, or

"normal" mode, is when the display system is interfaced to one of the beacon receivers displaying

the SCT information with the MS-DOS timer setting the system time. There are four additional

modes: IRIG, Remote, Logging, and Control. These modes are enabled using the menu software

activated by pressing the < F1 > function key. Most modes are independent of each other. In

other words, they can all be enabled at the same time. The exception occurs when the system is in

the remote mode as the slave. In this case, the remote slave cannot implement the IRIG or Control

modes because the remote master site is the system interfaced to the beacon receiver. The remote

slave is interfaced to the telephone modem. The menu description section later in this chapter

discusses the remote slave and remote master software in more detail.

As mentioned before, the IRIG mode enables additional software to use a Bancomm 630AT

HRIG card to generate the system time, which is synchronized to a local IRIG B time standard [13].

The software generates an on-time interrupt, calculates the difference from the most recently de-

coded beacon SCT clock time, then displays the difference as shown in Figure 3.

The Remote mode consists of two additional pieccs ,rt software. The display system can be

configured as either the remote master or the remote slave. The remote master is the system

interfaced to one of the beacon receivers. The master software initiates the phone call to contact

the slave at the remote site, sends the receiver type and satellite name to the remote slave, and then

relays the beacon information as it comes in to the PC. The remote master continues to perform

its own decoding and display duties while sending data to the slave.

When the remote slave software is started, it disables functions which are no longer appro-

priate (such as receiver selections) and waits for the remote master to call. When contact and

synchronization is established, the remote slave obtains the receiver type and satellite name, and

then operates in the normal mode.
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The logging modes allow the user to capture the beacon display screen and save it to the

printer or disk. The capture can be initiated by the user, a watchdog timer, or by the command

accepted bit embedded in the decoded beacon telemetry data. All functions are independent and

can be enabled at the same time.

The control mode will allow the users to control, or interact, with the GPM and Raytheon

beacon receivers. Both receivers were designed to interface with a remote host, and the control mode

software takes advantage of this. The control mode also provides start-up control and commands

for both receivers.

More details the modes and functions are discussed next as each menu selection is detailed.

The logical place to begin the description is with the main menu selections.

3.4 Menu Description

3.4.1 Main Menu Figure 5 shows the main menu selections of the SCT beacon display

system. They are Receiver, Time, Satellite, Remote, Log, and Control. The left/right arrow keys

move the highlighted main menu selection. At each menu item, the menu display software pulls

down vertical sub-menu selections. The up/down arrow keys will move the highlighted vertical

menu selection. A selection with a check mark indicates that particular menu item was selected

and executed previously. To change the display parameters, the user moves the highlight to the

desired pull-down menu item, then presses the carriage return < CR > key. To exit the menu

driver software, the user presses the < ESC > key.

Menu items with an asterisk are disabled selections which can only be accessed when the

SCT display system is in a particular mode, such as the remote slave mode. The following sections

describe the pull-down menu items in detail, including how to get into the remote slave mode.

3.4.2 Receiver Menu The Receiver pull-down menu selections consist of four items; GPM,

Raytheon, ASC-S0, and Remote. The menu is also shown in Figure 5. Note the Remote selection
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is disabled since it is in reverse video and followed by an asterisk. These selections allow the user

to tell the system which SCT beacon receiver is connected to the PC. The three beacon receivers

are the ComQuest General Purpose Modem (GPM), the Raytheon Stand Alone Feacon Receiver

(Raytheon), and the AN/ASC-30 Small EHF/SHF Terminal (ASC-30). The system default receiver

is the GPM. The pull-down menu item with the check mark tells the decode and display software

which interface software to use and which port the data will be coming in from. Chapter II discusses

the actual implementation details of the software and hardware.

The Remote selection is enabled only when the display system is in the remote slave mode.

When in this mode, the remote master location controls the beacon receiver selection, so all other

selections are disabled. Execution of the Remote menu item results in an error message.

3.4.3 Time Menu The Time menu item is used by the system to determine which time

source will be used to set the system time. The user has two choices, MS-DOS and IRIG (Figure 7).

The default is MS-DOS. If the user selects the MS-DOS menu item, the software disables the IRIG

interrupt (if it was enabled), and then uses the MS-DOS timer interrupt to generate a one pulse-

per-second (PPS) update of the system time display.

If a Bancomm IRIG card is installed in the PC, the user can enable the IRIG mode by

selecting the IRIG item on the Time vertical menu. As the software initializes the IRIG card,

Figure 8 appears. The card is used to generate a one PPS interrupt to display system time. In

addition, the card time is used to calculate the difference between the IRIG time and the most

recently decoded beacon clock time. The resolution of the difference calculation is in seconds.

3.4.4 Satellite Menu The Satellite menu item allows the user to select which DSCS III

satellite the beacon receiver is demodulating. The pull down menu is shown in Figure 9. The menu

selections list the possible DSCS III satellites available [191. The software uses the information
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Figure 7. Time Menu

Figure 8. IRIG Initialization Notice
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from this menu selection to determine which satellite name to display on the top line of the beacon

information display window, as well as the type of satellite (DSCS III A or DSCS III B).

The Other selection allows the user to input a satellite name other than the ones listed on

the menu. The entered name will be displayed on the top line of the beacon information window,

but the satellite type is assumed to be DSCS Ill B. Figure 10 shows the data entry template for

the user to enter the satellite name.

The disabled Remote item under the Satellite main menu option (Figure 9) is similar to the

Remote selection shown in the Receiver pull-down menu. This selection is enabled only when the

software is in the remote slave mode and the remote master is setting the satellite name. Selecting

the Remote item when it is enabled results in an error message.

Figure 9. Satellite Menu

3.4.5 Remote Menu The Remote pull-down menu selections are shown in Figure 11. These

software options allow for remoting the beacon display to a different location over a telephone link.

The initial menu has four selections, two enabled and two disabled. The Start Remote Master item

tells the display system it is now in the remote master mode and is expected to make contact with
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Figure 10. User-Selected Satellite Name

the remote slave and begin relaying data. The remote master software initializes the modem, then

prompts the user for a phone number to dial as shown in Figure 12. Once the software has the

phone number, it :nstructs the modem to dial the number and waits for the slave to answer. If

the slave answers within 15 seconds, the slave and master exchange synchronization messages to

establish contact. The remote master code displays the message shown in Figure 13 while waiting

for the slave software to answer. Once synchronization has been obtained, the master software sets

a global flag telling the port software to also send beacon data to the remote site. If synchronization

fails, an error message is displayed and the master software returns to the main menu.

If the slave fails to answer the phone within 15 seconds, the timeout message shown in

Figure 14 is displayed. The user can continue to wait, or exit the master software.

Once the system is in the remote master mode, the only menu selections enabled in the

Remote pull-down menu is the Stop Remote Master item. If the user selects this menu item, the

software instructs the modem to hang up the phone and reset. Once the modem is reset, control is

returned to the receiver software in the normal beacon display mode.
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Figure 11. Remote Menu

Figure 12. Phone Number Prompt
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Figure 13. Remote Master Wait Notice

The software operating at the remote slave site must be in the remote slave mode. There are

two ways to get the display system into this mode. One is for the user to select the Start Remote

Slave item in the Remote pull-down menu. The other is to specify remote slave at system start-up

by typing SCT REMOTE at the MS-DOS prompt. The remote slave software initializes the

modem and puts it into the auto-answer mode. It then waits for the master to initiate a phone

call. When the master does call, the slave software initializes the synchronization sequence after a

carrier is detected. Once the proper handshaking sequence is accomplished, the master sends the

beacon receiver type (GPM or Raytheon) and the satellite name to the slave. The remote master

software cannot be used if the ASC-30 is the beacon receiver due to system configuration problems

discussed in Chapter II. The slave then starts the proper parsing software and program control is

turned over to the receiver software.

To exit the remote slave software, the user selects the enabled 5 iop Remote Slave menu item

in the Remote pull-down menu. The slave software instructs the modem to hang up the phone
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and reset. When reset is completed, the slave software returns control to the decode and display

software where the user can exit the program by typing the < Q > then < Y > keys.

Figure 14. Remote Master Contact Timeout

3.4.6 Log Menu The next main menu selection is the Log item. The pull down menu is

shown in Figure 15. As can be seen, there are four selections: Trigger Print, Timed Print, Trigger

Disk, and Timed Disk. The selections put the display in different logging modes, depending on

which menu items are selected. The menu selections with the check marks are the logging modes

enabled.

The Timed Print and Timed Log items allow the user to select timed intervals to print, and/or

save to disk, the beacon information display. Figure 16 shows the user prompt screen for the interval

timer input. The user has a choice of 1 to 120 minute intervals. When the interval timers are

enabled, the system captures, then prints (or saves) an initial beacon screen three seconds after the

item is selected. The delay allows the decoding software to capture a current beacon configuration

d display it to the screen.
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Figure 15. Log Menu

The Trigger Print and Trigger Disk logging modes tell the decode software to monitor the

command accept bit in the beacon information (see Chapter II). When the bit toggles to TRUE,

the decode software signals the system to print (or save to disk) the current beacon display.

To disable any active logging modes, the user selects the desired menu item and presses

< CR >. The selection will toggle and disable the logging mode.

3.4.7 Control Menu The pull-down menu selections under the Control main menu item

allow the user to interface with the GPM and Raytheon beacon receivers. The selections are shown

in Figure 17. The GPM START menu item opens the window shown in Figure 18. This software

package sends the proper configuration commands to the ComQuest GPM for DSCS III beacon

operation. The commands are described in the GPM reference manual [14]. Once the commands

are sent, the software waits for three seconds to allow the user time to check the GPM responses

for errors. If an error has occurred, the GPM Window menu item can be used to interact with

the GPM through its remote control port. Figure 19 shows the GPM control window. The GPM
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Figure 16. Logging Timed Print User Prompt

Window software sends the user keystrokes to the GPM and prints the GPM responses to the PC

screen in the window. It was installed to initialize and check the GPM for proper operation.

The Ray Start menu item provides the software required to bring up the Raytheon Stand

Alone Beacon Receiver. Figure 20 shows the Raytheon start window. To use the window, the user

selects the menu option, then restarts the Raytheon beacon receiver. When the beacon receiver has

completed its self test, the software prompts the user to select a satellite (Figure 21). The proper

commands are then sent to the beacon receiver and program control returns to the menu software.

The last Control menu item is Ray Offset. It allows the user to adjust the Raytheon beacon

receiver frequency offset. This may be required if a particular satellite has high Doppler shift. The

frequency shift window is shown in Figure 22. The user enters the desired frequency shift (in Hertz)

and the software generates the required commands to offset the Raytheon beacon receiver center

frequency.
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3.5 Summary

This chapter presented an operational description of the beacon display software. The func-

tion of each menu item was described in terms of how the selections affect the operation of the

beacon display software and in which modes they put the system. The next chapter presents the

start-up procedures required to bring up the beacon receivers and the SCT beacon display software.

Figure 17. Control Menu
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Figure 22. Raytheon Offset Window

51



IV. Start-Up Procedures

4.1 Introduction

This chapter details the start-up procedures of the SCT beacon display system. The guiding

purpose of the chapter was to provide all the necessary information so users can start up the

required equipment and display the SCT configuration. There are three sections to the chapter.

The first describes how to bring up the beacon receivers, the second discusses how to configure the

beacon display software for desired operation, and the third provides troubleshooting instructions

should there be any problems.

4.2 Beacon Receiver Start- Up Procedures

There are three beacon receivers which may be used by the beacon display system. They

are the ComQuest General Purpose Modem (GPM), the Raytheon Stand Alone Beacon Receiver

(SABR), and the AN/ASC-30 Small EHF/SHF Terminal. Some familiarity with the ASC-30 system

is assumed in the start-up procedures. Specific details on how to interconnect and configure the

ASC-30 is provided in [1].

The following section provides itemized procedure lists on how to bring up the beacon receivers

for stand alone use, or for use as a RF front end for the GPM.

4.2.1 AN/ASC-3O Start-Up This section describes how to bring up the ASC-30 for use in

the stand alone mode of operation. The section on the GPM start-up describes how to use the

ASC-30 as the front end for the GPM.

The minimum configuration of the system consists of the Frequency Terminal and Control

Unit (FTCU), a SHF receiver, a Remote Control Unit (RCU) or RCU emulator, and a 5 MHz

reference. The following list describes how to bring up the ASC-30.

1. Interconnect and power up the ASC-30 equipment.
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2. Load the FTCU software.

3. To save time, locate the SHF antenna/LNA equipment where the desired satellite is visible

while the FTCU is loading.

4. Connect the SHF antenna to the LNA input.

5. Connect the LNA output to the SHF input on the ASC-30 receiver.

6. Connect one SHF receiver 70 MHz high level output to the FTCU receive IF input.

7. Power up the LNA.

8. Once the FTCU software is loaded, load the beacon patch (if used as a stand alone), and the

upgrade receiver patch (if using an upgrade receiver).

9. Start the FTCU software (send G1000).

10. Using the RCU (or emulator), configure the ASC-30 as listed below.

(a) Acquisition t = 40.

(b) Noise measurement = ON.

(c) Select Beacon Receiver (Receiver 1 or 3).

(d) Receive Frequency = 7604.705.

(e) Receive Offset (RCDO) = 882.

(f) Execute the configuration.

(g) Perform an acquisition to set the FTCU Automatic Gain Control (AGC).

11. Configure the spectrum analyzer as shown in Table 15.

12. Connect the other SHF receiver 70 MHz high level output to the input of the spectrum

analyzer.
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13. Point the SHF antenna to get a spectrum analyzer display similar to the one shown in Fig-

ure 23 with the signal peak 8 to 10 dB above the noise.

14. Perform another beacon acquisition and the RCU display should indicate the FTCU has

acquired and phase-locked to the beacon signal.

15. The 70 MHz connected to the spectrum analyzer may now be used as the input to the GPM

(connector J5).
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Figure 23. ASC-30 Spectrum Analyzer Display

Table 15. Spectrum Analyzer Settin s
Adjustment Value

Center Frequency 70 MHz
Frequency Span 15 KHz

Resolution Bandwidth I KHz
Video Bandwidth 30 Hz

Scale 2 DB/DIV
Reference Level -46 DBM
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4.2.2 Raytheon SABR Start- Up This section presents the start-up procedures for the Raytheon

Stand Alone Beacon Receiver. This system may also be used in a stand alone mode, or as a RF

front end for the GPM.

There are two PC programs available to configure the Raytheon system. The first is the

Pascal software delivered with the system by Raytheon. The second is software embedded in the

beacon display system. If the Raytheon system is going to be used as an RF front end for the GPM,

then either program may be used. If, however, the system will be used as a stand alone to feed

data to the display software, the embedded start software Ray Start in the display system must be

used. This is required because the receiver control information is sent on the same RS-232 link as

the demodulated beacon data. If the Raytheon Pascal software is used to bring up the system, a

cable change to another machine running the beacon display system causes the receiver to lock up.

Following are the instructions which detail how to bring up the Raytheon beacon receiver.

1. Connect the PC COM1 port to the beacon receiver RS-232 port (Connector J3 in rear).

2. Power up both the PC and the Raytheon beacon receiver.

3. Press the reset switch on the receiver to allow the 10 MHz reference oscillator to warm up

and stabilize.

4. Locate the SHF antenna/LNA assembly where the desired satellite is visible.

5. Cable the SHF antenna to the LNA input.

6. Cable the LNA output to the receiver SHF input.

7. Power up the LNA.

8. Bring up the control software on the PC. For the Raytheon Pascal program, type "SCTMON".

For the embedded control software, type "SCT" at the MS-DOS prompt. Select the Control

option and enable the RAY START menu item.
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9. Press the restart switch on the beacon receiver again. The control software should be dis-

playing the receiver self-test procedures.

10. Select satellite "B" when self-test is complete.

11. Configure the spectrum analyzer as shown in Table 15.

12. Connect the 701F Test2 output (BNC connector in front) to the spectrum analyzer input.

13. Adjust the analyzer reference level to center the display.

14. Point the SHF antenna to get a spectrum analyzer display similar to the one shown in Fig-

ure 24.
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Figure 24. Raytheon Spectrum Analyzer Display

Once the procedures are completed, the demodulator (GPM or Raytheon) should acquire and

phase lock to the signal within 10 minutes. If the receiver does not acquire, reset the Raytheon

system to repeat the self-test and start up procedures. This may be required if the 10 MHz reference

oscillator has not stabilized.
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4.2.3 GPM The GPM is a demodulator only and depends on external equipment to provide

the beacon signal on a 70 MHz intermediate frequency (IF). Both the ASC-30 and the Raytheon

stand alone can provide the input. For the ASC-30, the required 70 MHz is available at the SHF

70 MHz high output (pins E or F of RF connector). The Raytheon 70IF Test2 BNC connector on

the front panel will also provide the required signal level. The desired source must be cabled to the

GPM RXIF connector (J5). The 70 MHz signal must be similar to the ones shown in Figures 23

and 24. The following instructions list the additional steps required to configure the GPM for

beacon operation.

1. Bring up the selected RF front end system.

2. Connect the 70 MHz receiver output to the GPM RXIF input, connector J5, at the rear of

the receiver.

3. Connect the PC COM1 port to the GPM beacon data port, connector J6A with attached

2-to-9 pin adapter cable.

4. Connect the PC COM2 port to the GPM remote host RS-232 port, connector J1.

5. Power up the PC.

6. Type "SCT" at the MS-DOS prompt to bring up the beacon display system.

7. Select the Control option and enable the GPM Window menu item.

8. Power up the GPM. The GPM power up self-test messages should now be appearing on the

PC screen.

9. Once the GPM has passed self test, exit the GPM window screen and select the GPM Start

menu item under the Control option. The software will now send the proper commands to

configure the GPM for beacon operation.

10. Press the < ESC > key to exit the options menu.
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The GPM should now acquire (indicated by the RXSYNC light on the front panel) and

send data to the PC for display. Once the display system is receiving data, the software can be

reconfigured for desired operation.

4.3 Beacon Display System Control

This section describes how to get the display system software into the desired configuration.

4.3.1 Receiver The user must tell the software which receiver is going to provide the beacon

data to be displayed. Each receiver has specific hardware and software interfaces to the PC.

4.3.1.1 GPM The display system defaults to GPM as the beacon receiver. COM1

must be connected to the GPM beacon data port. COM2 must be connected to the GPM remote

host port if the Control menu items will be used. The GPM must also be interfaced to a 70 MHz

IF provided by the ASC-30 or Raytheon systems. Once all connections have been made, select the

GPM entry from the Receiver options menu.

4.3.1.2 Raytheon To use the Raytheon beacon receiver as the source of beacon data,

the PC COM1 port must be connected to the control port of the beacon receiver. The Raytheon

system must have acquired the beacon signal before it will send data to the PC. Acquisition is

indicated by the ACQ light on the receiver front panel. Once the ACQ light is on, select the

Raytheon item under the Receiver option and the display system will display the data sent by the

Raytheon beacon receiver.

4.3.1.3 ASC-30 To use the ASC-30, the beacon data and clock signals from the beacon

receiver must be level-shifted from RS-232 levels to TTL levels. An MC 1489 line receiver installed

in the SABR DAC interface provides the level shifting. The converted signals must be connected

to a DIO-24 paraiiel input card developed by Industrial Computer Source [12]. Table 16 shows the
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pins used on the card and the SABR DAC interface 9-pin male connector. The PIO card shares

the COM2 interrupt, therefore, the ASC-30 interface cannot be used as the beacon receiver for

remoting purposes.

Once all interface requirements are met, the ASC-30 can be powered up and configured for

beacon use. The FTCU must acquire and phase lock to the signal before proper data is sent to the

PC interface. The user selects the ASC-30 menu item to tell the display system the ASC-30 will

be sending the data to the PC.

Table 16. DIO-24 Pins Used
DIO-24 Pin SABR DAC 9-Pin (Male) Signal Name

37 1 800 BPS Data
1 2 Beacon Clock
19 7 Ground

1 wired to 20 INT Enable Jumper

4.3.2 IRIG The display has the capability of presenting the difference between the decoded

beacon clock and a local IRIG B time standard. To enable the IRIG mode, the PC must have

a Bancomrn 630AT time card installed [13]. The card must be cabled to a local IRIG B time

reference. Recommended is a GPS satellite clock, or the DATUM Model 9815 rubidium portable

clock. Table 7 in Chapter III shows the required configuration of the card for proper interrupt

operation. To use the installed card, select the IRIG menu item under the Time option. The

display system will begin to display the difference between the IRIG B I PPS interrupt and the

most recent decoded beacon clocd: time. The resolution is in seconds.

NOTE!!

This time difference is dependent on the beacon receiver used. When the GPM is used,
the displayed difference is 5 seconds if the SCT is "on time". "On time" is defined
to be when the Command Post Modem/Processor can command the SCT when set to
IRIG system time. For the Raytheon and ASC-30 receivers, the displayed difference is
2 seconds.
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4.3.3 Remoting

4.3.3.1 Remote Location To successfully remote the SCT beacon display, the remote

site must have a copy of the SCT.EXE program, a PC to run it on, a phone, and a Hayes-compatible

modem. Recommended is the ZOOM model FX9624 modem. The modem must be connected to

COM1 of the PC and the phone line.

To bring up the remote slave software, the user types SCT REMOTE at the MS-DOS

prompt, or selects the Start Remote Slave selection under the Remote option if the display system

is already running. The software initializes the modem and instructs it to auto-answer the phone.

The auto-answer mode will be indicated by the lighted AA indication on the front of the ZOOM

modem. The software then waits for the master to call. When the phone rings, the software

will answer the phone, provide synchronization information to the master software running at the

beacon receiver location, and then display the beacon data to the PC screen as it is relayed by

the master software. Both the remote and beacon receiver locations display the SCT configuration

once contact and synchronization has occurred.

To stop the remote slave software, select the Stop Remote Slave item under the Remote

options menu.

4.3.3.2 Beacon Receiver Location To remote the beacon display running at the beacon

receiver location, the display system must be connected to a beacon receiver and displaying the SCT

configuration. COM2 of the PC must be connected to a Hayes-compatible modem. Recommended

is a ZOOM model FX9624 or CTS DATACOM model 2424ADH modem. The remote slave software

must be waiting for the master software to call for proper synchronization to occur. To initiate the

remote master call, the user presses < F1 > to pop-up the options menu, and then selects the Start

Remote Master item under the Remote option. The software initializes the modem, prompts the

user for a phone number, and then has the modem dial the number. Once the remote slave software
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has answered the phone and a carrier is detected, the master and slave software synchronize and

return to the decode and display software. The master software now relays the beacon data to the

slave site as it continues to display the beacon configuration.

To stop the master software, the user again presses < Fl > to bring up the options menu.

The Stop Remote Master under the Remote menu item tells the software to hang up the modem

and return to the decode and display software.

4.3.4 Logging The beacon display software is designed to copy the configuration shown on

the PC screen to the attached printer or to the currently active disk drive. The names of the saved

files correspond to the day, hour, and minute of the captured screen with a .cap extension.

Three triggers are available for both the printer and disk. The first is a user trigger accessed

by pressing the < F2 > key for an immediate print capture, or < F4 > for disk capture. The

second trigger is a watchdog timer enabled by selecting the timed print or timed disk items under

t-he Log option of the main menu. The user can select from 1 to 120 minutes between prints or

disk saves. To disable the timed captures, the user toggles the enabled selections by selecting them

again. The final trigger is enabled by selecting the Trigger Print and/or Trigger Disk items under

the Log menu. These triggers item will capture a beacon screen (if enabled) when the command

accept bit of the decoded beacon display is toggled to TRUE.

The only requirements to operate the logging modes are that the printer be connected and

on-line (with paper installed), and there is room on the logged disk for MS-DOS to write the

captured data. Unpredictable results occur when MS-DOS cannot write the beacon data to the

disk (usually a program crash).
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4.4 Troubleshooting

Tables 17 and 18 list possible problems which may be encountered when bringing up the

SCT beacon display system. The tables show a symptom, list a possible cause or causes, then

recommends a solution to solve the problem.

4.5 Summary

This chapter summarizes the information required to bring up and configure the beacon

receivers and beacon display system for desired operation. Included were discussions on the beacon

receivers themselves, and how to enable the various options and modes provided by the SCT beacon

display system. Also provided was a troubleshooting guide should start-up problems occur.
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Table 17. Troubleshooting Guide
GPM

Symptom Cause Solution
No RXSYNC indication. Improper GPM Configuration. Using the GPM window, initial-

ize the GPM (IN command). Us-
ing the GPM Start option, put
GPM into beacon mode.

Insufficient IF signal. Ensure the 70 MHz signal looks
like Figure 23 or 24 and that it is
present at the RXIF GPM input,
connector J5 at rear of receiver.

No GPM Control Improper Cabling. Ensure GPM remote host connec-
Response. tor(J1) is cabled to PC COM2.

Insert a null-modem to check for
proper DCE/DTE connections.
Use the GPM front panel con-
trols to check handshaking set-
tings. Proper settings are shown
in Table 19.

Raytheon

No Response in Ray Improper Cabling. Ensure Raytheon PC connec-
Start Window. tor (J3) is cabled to the PC

COM1 port. Insert a null-modem
to check for proper DCE/DTC
connections.

No ACQ Indication. No phase lock. Ensure the 70 MHz test signal
looks like Figure 24. Reset bea-
con receiver and perform self-test
and startup again.

____________________ASC-30 _______________
No Phase Lock on RCU Improper Setup. Check ASC-30 cabling, then re-
Screen. load the FTCU and re-acquire

Poor Reference. Check 5MHz ASC-30 reference
for proper levels.

Insufficient IF signal. Ensure the 70 MHz IF looks like
Figure 23.

Display system cannot Improper cabling Check level shifter and connec-
find sync bit. tions. Use oscilloscope to ensure

the TTL level data and clock are
getting to the PIO card in the
PC.

PIO 1W Settings. Check PIO DIP switch settings
to see if they match the require-
ments shown in Table 20.
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Table 18. Troubleshooting Guide (Continued)
Symptom F Cause Solution

IRIG
Card initialization error. IRIG HW Settings. Check IRIG card DIP switch set-

tings to see if they match the re-
quirements shown in Table 20.

Card IRIG card. Turn off the PC for at least one
initializes, but no beacon minute to reset the IRIG card.
clock offset display. I_

"Beacon Display

Unwanted characters on J{ Display Software. Press < Fl> then <ESC> to
screen. I redraw the beacon screen.

Remote
Cannot configure Hayes- Cabling. Must be Hayes compil-
compatible modem. able modems. Ensure COMI is

connected to the modem for the
remote site, COM2 for the local
site. Also check the modems for
connections to the phone lines.

No Site Synchronization. Use the ZOOM modems at both
locations, or use the CTS DATA-
COM at the master location with
a ZOOM at the slave.

Table 19. GPM Interface Settings
Port Baud Data Parity Stop

Coml 9600 7 Bit Odd 0 Bits
Com2 1200 7 Bit Odd 0 Bits

Table 20. PC Interface Card Summary
Card IRQ I/0 Address Interrupt Vector

Comrn IRQ4 0x3F8-3FF 0x0C 0x30-33
Com2 IRQ3 0x2F8-2FF OxOB Ox2C-2F
PIO IRQ3 0x2F8-2FF OxOB Ox2C-2F

LPT1 IRQ7 0x370-37F OxOF Ox3C-3F
IRIG IRQ5 0x320-32F 0x0D 0x34-37
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V. Conclusion

5.1 Summary

This thesis provides a SCT beacon telemetry display system for the General Purpose Modem.

The system is hosted on an IBM compatible personal computer. In addition to the basic beacon

display, the following capabilities were implemented.

"* System interfaced to the Raytheon Stand Alone Beacon Receiver.

"* System interfaced to the AN/ASC-30 Small EHF/SHF Terminal.

"* Capability to remote the display to another location.

"* Capability to determine the SCT clock offset from an IRIG UTC source.

"* SCT configuration display recording capability.

"* User selected satellite name.

The required hardware was specified, procured, and installed. Software was developed in C

using Borland's Turbo C++ Professional development system.

5.2 Conclusions

The primary goal of this thesis effort was to provide additional capability for the SATCOM

Group of the Wright Laboratory when using the single channel transponder. It is believed the

effort has been successful. The system provides improved SCT configuration documentation over

current capability through the logging modes. It also provides a means of determining the SCT

clock offset using the IRIG system timer without having to command the satellite. In addition, the

system can be run on any properly configured IBM compatible personal computer. This removes

the dependence on an aging, one-of-a-kind, SCT terminal for obtaining a SCT configuration. The
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final enhancement is the ability to remote the SCT display to another location. Based on experience

with the SATCOM Group, this may prove to be a most useful feature.

5.3 Recommendations

5.3.1 SCT Monitor System Significant additional software could be added to allow remote

control of the entire system to include pointing the antenna, remote start-up of the beacon re-

ceivers, and remote upload of the beacon configuration. With the enhancements, the system could

automatically come up and capture a beacon configuration unattended and on a regular basis. This

would be useful for long-term tracking of SCT information such as SCT clock drift.

5.3.2 tRIG The current SCT beacon clock offset calculation resolution is only to the nearest

second. The IRIG card can provide accuracy down to microseconds. A special beacon clock offset

mode could be added which would do nothing but decode the beacon telemetry clock bits and

determine a more accurate time offset from UTC. Measurements using the CPM/P as a reference

terminal could quantify the processing delays of the beacon receiver and PC code. With these

measurements, the resolution of the offset measurement to be reduced to milliseconds.

5.3.3 Remote The remoting software could be enhanced to allow the remote slave to call

the master when it is running. This would allow a user to set up the beacon receiver and display

system at one location, then go to the remote location and bring up the slave without an operator

at the beaton receiver. In addition, support could be added to remote the display over a satellite

link as well as the phone link. This would allow the beacon display to be remoted to the SATCOM

airborne testbed while it is in flight.

5.3.4 Additional COM Ports The PORT.C software could be modified to allow more COM

ports (COM3, COM4, etc). This would allow the remote and GPM control functions to operate

at the same time and eliminate cable changes. Additional ports would allow the addition of mouse
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driver software so the menu system could use the mouse as well as the keyboard to select user

options, remote control of the ASC-30, and even control of an antenna pointing system.

5.3.5 Modem Software The remote slave software is not able to take the modem out of the

auto-answer mode unless the master hangs up first. Research into the modem control strings may

yield a solution to the problem.

5.3.6 File Software The file logging software could be enhanced to ensure the system does

not crash when MS-DOS cannot write the captured screen to the disk.

5.3.7 MS-DOS Timer A set time function could be added to the MS-DOS timer software.

The DOS timer tends to be significantly different from UTC time. The user can set the time using

the DOS utility, but an integrated function in the display software would allow the user to set the

time without exiting the program.

5.4 Lessons Learned

There are two lessons to be passed on. The first is that if a thesis topic appears to be a

software development thesis, then take the software engineering classes BEFORE completing the

project. The object-oriented software engineering paradigm taught at AFIT forces more up-front

design before coding is started. This thesis would have benefited from better system design effort

at the start of the project.

The other lesson is to start the actual thesis writing while the work is in progress. It is painful

to recall all the work done at the early states of the project, and key development details may not

be lost! It also makes the writing part of the thesis easier.

67



Appendix A. List of Acronyms

AFIT Air Force Institute of Technology
AGC Automatic Gain Control
BPS Bits-Per-Second
BPSK Binary Phase-Shift-Key
CPM/P Command Post Modem/Processor
CPU Central Processing Unit
DOD Department of Defense
DSCS Defense Satellite Communications System
EAM Emergency Action Message
EHF Extremely High Frequency
FET Field Effect Transistor
FTCU Frequency Terminal and Control Unit
GPM General Purpose Modem
IF Intermediate Frequency
TRIG Inter-Range Instrumentation Group
IRQ Interrupt Request
LNA Low Noise Amplifier
LSB Least Significant Bit (or Byte)
MSB Most Significant Bit (or Byte)
PC Personal Computer
PIO Parallel Input/Output
PPS Pulse-Per-Second
PRN Pseudo-Random noise
PSK Phase-Shift-Key
QPSK Quadrature Phase-Shift-Key
RF Radio Frequency
SABR Stand Alone Beacon Receiver
SATCOM Satellite Communications
SCT Single Channel Transponder
SHF Super High Frequency
TTL Transistor-Transistor-Logic
TT&C Telemetry, Tracking and Control
UART Universal Asynchronous Receiver Transmitter
UHF Ultra High Frequency
UTC Universal Time Coordinates
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Appendix B. Source Code

/e ****************************************************

* File : asc30.c
* by Jim Coppola
* 01 Feb 92
* updated on 23 Jul 92
C by Jim Coppola
* version 2.0
*

C

* Description: Functions which implement the interface to the
"C AI/ASC-30. Uses the PIO card installed in a PC. See PIO.h for
"* the address and interrupt used to interface to the card. Program
"C gets the bits from the ASC-30 interface, frames them up into the
"C global array data for display, then displays the clock and data
" using the screen.e routines. Program quits when restart is set to
"C TRUE.

Global Variables Used update, restart, data, index

* Global Variables Changed update, data, index

CCCCCCCCCCCCe**C*CC*eeCe**CCeC$******C*****CC**CC*C*** */

#include <dos.h>
#include <stdio.h>
#include "system.h"
*include "pio.h"

int previous = 0;
int diff a FALSE;
int invert = FALSE;
int bites[e;
int notice-up = FALSE;

/*****function to get next bit from the PIO interface*****/
int get.nextC)
{

int ret, temp;

ret = getbit() & OxO0;
if(timed.out(parallel.timer)) ( /*****put notice up of no data*****/

if(!notice.up){
my.notice("No Data from ASC-30!W");
notice-up = TRUE;
update = FALSE;

}
else {

if(restart kk notice-up) {
close.window();
notice-up = FALSE;
update = TRUE;
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}
}

}
else{
it (noiticeoup) {

clos eowindow();
notice-up a FALSE;
update = TRUE;

}

if(4ivert) /****if aac30 locked inverted, invert data*****/
{

if(ret -a 1)
ret = 0;

elso
rot z 1;

}
if(difl) /e****if asc30 jumpered to put out differencial data*****/
{

temp = ret;
if(provious == temp)

rot = 1;
else

rot = 0;
previous tap;

}
return(ret);

/*****debug get next bit routine. Used to debug proglems with interface****/
int debug-next (void)

int rot, temp;

ret - getbito;
ret a ret & OxOl;
return ret;

/*****actual debug routine. Used to watch for the bit sequences
as defined by the act spec*****/
void debug()

mnt found,next,countdata-inE[8J,il,sequence;
char temp;

found = FALSE;
count = 0;
sequence = 24;
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restore-.keyboaxdC); /*****take my keyboard iar out of way*****/
while( !ound)

for(il:0;i1S; il++)

data-.in~ilJ = debug-.nexto);
if(ii am 0)

printf("%d",data-.intiIJ);

count++;
if(count > sequence)

count C 0;

}rnf"n)

it(bioskey(i))

temp a bioskeyCO);
if(temp 'ql)

finisho;
if(temp 'g')

found a TRUE;
jiftemp, Is,')

if(sequence < 30)
sequence++;

sequence++;

else

prjnflt("**shift**\nh");

temp =debug-.nextC);

intercept-.keyboardo;

/*****function to synchronize the code to the eighth bit in

input ******/
void find-sync~void)

int il,found,shift..count,hit..count,data..in[8] ,temp,aync;

found = FALSE;
shift-.count~hit-.count = 0;
sync Z 0

whileC found)
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if(restart) /*****if restart, get out nuw*****/
break;

for(il0; i1<8; iI++)
data-in/ill getnexto;

if(data-in[O] == sync)
hit.Lcount++;

else

hit-count a 0;
shift-_ount++;
if(shiftcount >= 8)
{

if(sync 0)
{

sync 1;
shift-count = 0;

}
else {

/*****check for timeout here*****/
sync a 0;
shift-count 2 0;

}
}
teamp = get.nextO;
temp++; /*****just to get rid of compiler warning*****/

}
if(hit-count > 32) /*****if 32 hits, we have found it!!*/

found = TRUE;
}
if(sync 1= 1)

invert = TRUE;
else

invert * FALSE;
}

/*****function to load 8 bits from the pio. Function assumes the find
sync routine has put the sync bit as bit 0 in the sequence*****/
void load-data()
{

int i1;

for(il=0;i1<8;iI++) {
if (restart)

break;
bitsil] = get-nexto;

}

/*****function to search for message sync. Assumes bit sync has occured.
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Looks for 5 ones in a row from sequences 2 and 5 as defined by the
SCT spec*****/
int ones-search()

/*****need to include some sort of resync try after 8 seconds ****/

int found, counter;

found = FALSE;
counter a 0;

load-data();
loadLdatao;
while ( Ifound)
{

if (restart)
break;

load-datao;
if (bits[O] != 0)

return FALSE;
if((bits[1] == 1) &k (bits[5] 1))

count er++;
else

counter = 0;

if(counter > 4)
found = TRUE;

}
return TRUE;

/*****function when system is in sync; lo-ds the 100 bits*****/
int load-bits()

int il, error, synched, frame, framesync;
int frame-bits [6);

error = index = frame = 0;
synched = TRUE;

while (synched)

if (restart)
break;

data[index] = bits[7) - bits[3J;
index ++;
if(index == 49) /*****have clock data, display it*****/

display-clock C);
if(index >= 100)
{

display-datao); /*****have data, display it*****/
index = 0;
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load-datao);
frame++;
if(frame > 194) /*****code to check frame sync. Not implemented yet*/

frame-bits [frame-194] = bits [l];

load_datao;
frame++;
if(frame > 194) {

frame-bits [frame-194J = bits [1];
if(frame >= 199) {

frame = 0;
framesync = 0;
for(il=0;i1<5;i1++) {

if ( !frame-bits [i )
framesync++;

}
if(framesync > 1)

synched = TRUE; /*****changed to get to run*****/
}

}

if(bits[OJ != 0) /*****only sync check here. No message sync check****/
{

error++;
if(error > 1)

synched = FALSE;

else
error = 0;

}
return TRUE;

/*****procdure to capture actual beacon data to disk. Used for ComQuest

to debug the GPM. Left for future use if needed*****/
void capture.dataC)
{

int dat[20000J,il, char-in;
FILE *fp;
fp = fopen("beacon.dat","w"); /*****NOTE: fixed file name!!!!!*****/

for(i1=0; i<20000; i1++)

char-in = get.nexto;
// printf("%d", char-in); /***commented out for proper disk operation*/

dat[il] = char-in;
}

for(i1=0; i1<20000; il++)
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{

fprintf (p, "'/d". dat [il));
}

fclose(4p);

/*****main routine in this file. Sets up package variables and tracks
progress in synchronization process. Displays user interfaces. This
routine is called from main when the receiver selected is the ASC-30*****/
void asc30()
{

int go,error;
setportino;
initporto;

go = TRUE;
vhile(go)
{

invert = FALSE;
if(restart) /*****if restart, return to main*****/

break;
update = FALSE;
notice-up = FALSE;

debugo; /*****if you like to degub, uncomment*****/

my.notice("Looking for Sync Bit");
find.synco;
close.windov();
my-notice("Looking for Message Sync");
go = ones.searcho;
closevindov();
update = TRUE;
go = load-bits();
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*File control.c

*By Jim Coppola
* 24 Sep 92
* :Version 1.0
*Update:

*By

*Description: Fuctions to talk to the beacon receivers
*

* Global Variables Used com
SGlobal Variables Changed None
e

*include <conio.h>
#include <stdio.h>
#include "system.h"
#include "keys.h"
#include "port .h"

int wait-for.prompt (void)

char char-in;
unsigned port;

port = gpm.control.port;

for(;;) {
char-in = get-char(port);
put ch(char-in);
if(char-in == 1>1)

return TRUE;
if (timed.out (port))

return FALSE;

void control-out(char *string-in)

char char-out, char-in;
unsigned port = gpm-control-port;
int temp;

char-out = *(string-in);
while(char.out != 0) {

put-char(port, char-out);
mtring.in++;
char-in = get.char(port);
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putch~char-.in);
char-out = *(string-.in);

cha~r-.out = CR;
put~char(port,char..out);
tamp = ait-.for-.prompto;
ternp++; /*just to get rid of compiler warning*/

int gprn..tart(void)

mnt it, found, test;
unsigned corn;
char char-.out, char-.in;
char commandl[I = {"IRM 001;
char commrand2OD {"Rf 320011};
char cornrand3 0 = f{"DD 0O"};
char cornrand4lj = {'SD 0O"};
char commandSC0 = {"RC 0O"};
char command6 0 = {"DMD 401};
char command70 = {"GRC 0O'};
char commandS 0 = VIGND 4#1};

corn = gprn..control-port;
openport(corn,1200,7,i,O);

open-.vindow(1O,5,70,20,WHITE.BLACK,2,O);
gotoxy(1,I);

found = FALSE;
char-.out = CR;
for(il=O;il<3;il++){

put-.char~com, char-.out);
test = wait-.for-.prornptC);
if(test) f
found = TRUE;
it = 4;

ifC~found){
error...ressage('Bad Link To GPM");
close-.windowoC;
return FALSE;

clear-.serial-.quoue~com);
char-.out a CR;
put-.char(con, char-.out);
test a wait..for-.prompto);
control..out~cornmandi);
control..out(comma~nd2);
control-.out (command3);
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control-out Ccomniand4);
control-.out (commandS);
control..out (command6);
control..out (couunand7);
control-out (commandS);
met..timerCO,3);
whileC !tiaed..out (0));
clos....indowoC;
return TRUE;

void gpm-.control~void)

unsigned corn;
char char-in, char-out;

corn z gpm-.control-.port;
openport~corn,1200,7,1,0);

open-.windov(15,2,65,4,RED,LIGHTGRAY,1,O);
cputu("l Hit <ESC> To Quit GPM Command Window");
open-..indov(IO.5,70,20,WHITE,BLACK,2,0);
gotozy(1,1);
clear..uerial-quous(com);
char-out = CR;
put..char(con, char-out);
char-out = 0;
while(char..out 1= ESC){

it(char-.rdy~corn)) (
char-i = get-.char(com);
putch(char..in);

it(bioakey(i)){
char-.out = bioskeyCO);
put..char(com, char-out);

close-windowo;
clo....windowoC;

void setafreq~void)

unsigned corn;

con z beacon-port;

put-.char(com, 0x24);
put-.char~comOzOO);
put-.char(com,OxiO);
put..char(com,OzlD);
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}

void setbfreq(void)

unsigned con;
char chazrout;

com = beacon-port;

clear-xmit.queue(com);
put-char(com,Ox42);
put-char(com,OxlE);
put.char(com,Ox6E);
put-char(com,OxlB);

}

/*****procedure to compute and send the frequency offset to
the raytheon beacon receiver. Code was converted from the

Pascal code for the beacon receiver. *****/

void offset-compute(int offset)
{

int freq.op, local-offset;
int byte1,byte2,byte3,byte4,byte5;
float foffset, k, tempIls, temp.ms;
unsigned com, offsetlow, offset-high;

con = beacon-port;

k = 781.25; /** see pascal source code**/
if(offset > 0)

freq-op = OxOO;
else

freq-op = OxlO;

local-offset = abo(offset)/64;
foffset = (float) local-offset;
offset-high = (unsigned) (foffset/k);
teup-mr = foffset/k;
toapla = temp.m. - (float) offset-high;
offset-low = (unsigned) (temp-ls * 65536);

bytel = freq.op;
byte2 = offset-low & OxFF;
byte3 = offset-low >> 8;
byte4 = offset-high & OxFF;
byteS = offset-high >> 8;

put._ char(combytel);
put.char(combyte2);

put-char(com,byte3);
put-char(corbyt*e4);
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pat-.char~corn~byte5);

void ray-.start(void)

int il, nlotice-.up, quit;
unsigned corn;
char char-~in, char-.out, key-.in;
char complete[] z {"COMPLETE"};

corn a beacon-.port;
openport~corn,9600,8,O, 1);

open..indow(13,2,67,4,RED,LIGETGRAY.1,O);
cputs("Hit <ESC> To Quit Raytheon Stand Alone Start Window");
open...indow(l ,S,80,23,WHITE,BLACK,2,O);
gotoxy(1 81);

clear...erial-queue Ccon);
rny-.noticeC"Pleass Press RESET On Raytheon Stand Alone");
notico-.up = TRUE;
char-.out 0;
il - 0;
while((char-.out != ESC)){

it(char-.rdy~com)){
ii~notice..up){

close-w.indow();
notice..up a FALSE;

char-.in = get-.char~corn);
putch(char..in);
if Cchar-.in == cornplete~ill))

ii(il >= 7)
break;

else
ii = 0;

if Chioskey(M)
char-.out = bioakey(a);

if Cnotice..up)
close-window C);

close-uindov C);
if(char-.out ==ESC){

close-.windowC);
return;

open..windov(1O,b,70,15,WHITE,BLACK.2,0);
cputsC"'Solect Deacon \r\n");
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cputs("A For 7800 MHz \r\n");
cputsaQB For 7604.706 MEz \r\n');
cputs("Beacon?? 11);
quit = FALSE;
whileC quit){

key-.in a bionkey~o);
if(key-.in - ESC)

quit aTRUE;
if(tolower(key-.in) )=a') (

setatreqC);
quit =TRUE;

if(tolower(key-.in) 'b') (
metbtreq0;
quit aTRUE;

offset..coapute (0);
close..vindowC);
close...indovO);

void ray..control~void)

char h~zutring(10);
char *pointer;
mnt offset;

open-.window(i0,2,70,4,RED,LIGHTGRAY,1,0);
cpute(" Hit <ESC> To Quit Frequency Offset Window");
open-..indov(10,5,70,10,WHITE,BLACK,2,0);
cputnC'Enter Frequency Offset In Hz
hzstring(0] = 6;
.y..cget. Chzstring);
pointer =hzetring + 2;
offset a toi~pointer);
of fset..computeS(off aet )
close-.vindowo;
close-w.indowo;
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*File : cursor.h
*By : Jim Coppola
* : 17 Aug 92
* : Version 1.0

*Update:
*By

*Description: Header file for cursor functions.

void show-cursor(void);
void hid*.cursor(void);
void block-cursor(void);
void default-cursor(void);
void savecursor(void);
void restorecursor(void);
void normalcursor(void);

I*********** *5***** S*S*****5****** 5********** *5**********

*File cursor.c
*By Ji& Coppola
* 17 Aug 92

* :Version 1.0
*Update:
*BY

*Description: Cursor manipulation routines. Performs cursor tricks.
* Only hidecursor() and show-cursor are used by act program

* Global Variables Used None
* Global Variables Changed None

#include <dos.h>
#include <conio.h>
#include "cursor.h"
#include "interupt .h"

static void interrupt far (*oldkb)(void);
static void interrupt far newkb(IREGS);
static void invert.block(void);

/*****kekyboard bios (ox16) functions*****/

*def ine READKB 0
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*define KESTAT 1

/*****video BIOS (QOx1) functionis*****/
#define SETCUR.SORTYPE I.
#define SETCURSOR 2
fdefine READCUR9SOR 3
#def ine READATTRCHAR 8
*define WRITEATTRCHAR 9
*define NIDECURSOR 0X20

static int cursorpos;
static int cureorshape;

/****getcursor shape and positioni*****/
static void getcursor~void)

A= READCUPRSOR;
-BE 0;
geninterrupt CVIDEO);

/*****usaave current cursor config*****/
void savecursor(void)

getcurnoro;
cursorshape _X
cursorpos = _X

/*****restore saved cursor config*****/
void restorecursor~void)

AR SETCURSOR;
-BEH 0;
_D cursorpos;

geninterrupt (VIDEO);
_.AH z SETCURSORTYPE;

=C cursorshape;
goninterrupt (VIDEO);

/*****make a normal cursor*****/
void normalcursor(void)

A= SETCURSORTYPE;
=C 0x0607;

geninterrupt (VIDEO);

/*****hide the cursor*****/
void hidocuruor(void)
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gatcursorO;
..CH HIDECURSOR;
-.AN SETCURSORTYPE;
geninterrupt (VIDEO);

/*****show the cursor*****/
'void show-.cursor(void)

getcurboro;
-.CH -u IDECURSOR;
-A SETCUD.SORTYPE;

geninterrupt (VIDEO);

/*****make a block cursor*****/
void block-.cursor(void)

hidecursoro;
oldkb = getvactCKEYBOARD);
uetvect (KEYBOARD, navkb);

/*****return to default blinking cursor*****/
void default-.cursor(void)

show..cursoro;
uetvact (KEYBOARD, oldkb);

/*****sinterrupt function to display and clear the block cursor*****/
void interrupt far nevkbCIREGS ir)

static mnt cost =0;
static char kfunc;

kfunc = -.AH; /***bios function requested***/
if(kfunc READKB 11 kfunc ==KBSTAT){
ii(cuet ==0){

coot =1;

invert..blccko;

_AX a ir.ax;
(*oldkb)(0;
ir.ax z=AX
ir.fl = -.FLAGS;
if(kfunc == READKD kk cset ==1){

coot = 0;
invert-.blockoC;
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/*****invert the video attributes at the current cursor pos*****/
static void invert-block(void)
{

static int C, at;
/**read attribute and char at the cursor pos*****/

-BE 0;
-A= READATTRCHAR;
geninterrupt(VIDEO);
cAX;
/****swap back RGB With fg RGB*****/

at = (c >> 8) & OxFF;
at = ((at >> 4) k 7) I ((at << 4) k Ox70) I (at k 0x88);
/***write attribute and char at the cursor*****/

_CS = 1; /**one char to write**/
-BE = 0; /**page zero**/
_BL a at; /**new attribute**/
_AL = c k OxFF; /**character**/
-AN = WRITEATTRCHAR;
geninterrupt(VIDEO);
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* File : gpm.c
Sby Jim Coppola
* 18 Jul 92
Sversion 1.0
C

*Description: Contains functions to interface to the GPM beacon port,
*receive the beacon data, then call update routines to decode and display
*the SCT configuration.

Global Variables Used update, restart, data, index, remote
* Global Variables Changed update, data, index, remote

#include <dos.h>
#include <stdio.h>
#include "system.h"
#include "port.h"
#include "window.h"

int gpm.notice.up;

/*****function to strip the ascii bits out of the character sent
******stripping out four bits at a time for GPM*****/
int stripbits(int charin)
{

int i2,temp;
if (REMOTESLAVE)

charin = charin k Ox7F;
if(charin < Ox3A)

charin = charin - 48;
lseo
charin = charin - 55;

for(i2=0;i2<4;i2++) {
temp = charin & Ox08;
if(temp =a 0)

data[index] = 0;
else

data[index] = 1;

charin = charin << 1;
index++;
if(index == 49)

display-clock C);
if(index >= 100)

return TRUE;
}
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return FALSE;

/*****function to get character fzom gpm. Checks for timeout condition,
posts warning message if timed out. Notice removed once data appears*****/
int local-get.charo)
{

unsigned corn;
int char-in, test;
con z beacon-port;
char-in = get-char(com);
test = timed.out(com);
if(test) (

if(!gpm.notice.up && !restart){
my_notice("No Data from GPM!!!");
Spm-notice-up = TRUE;
update = FALSE;

I
else {

if(restart Ak gpm.notice.up) {
close-window ();
gprnoticeoup = FALSE;
update = TRUE;

}
}

Olse{
if(gpm.notice.up) (

close.ewindow ();
gpm.notice-up = FALSE;
update = TRUE;

I

return (char-in);

/*****main gpm procedure. Opens port, waits for line feed, then gets
characters and call strip bits to parse out the data. If remote master
or remote la-., the sawellite name is handshak~d across after the data
is displayed. *****/

void gpmo)
{

unsigned corn;
int char-in, go, finished, j1, il, i2, update-labels;
char print-buffer [4096];
char quit [] = "ATHO";

con = beaconport;
ji = 0;
update-labels = FALSE;
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/*****Open port it not remote slave. If remote slave, rs function opens
the port to talk to the modem*****/

if(IRE(OTESLAWV)
openport (com, 9600,7,1, 0);

go a TRUE;

while(go)
{
/*****resta.rt means get back to main for something ASAP*****/

if (restart)
return;

gpm-notice-up = FALSE;

char-in a 0;
/*****trap on line feed*****/
while(char-in != LF)
{

if (restart)
return;

char-in = local-get-charo;
}
/*****skip line feeds*****/

char-in = local-get-charo);
char-in = local-get-charo);
/*****get bits of telemetry data*****/
index = 0;
while(index < 100)
{

if (restart)
return;

char-in = local-get.charo;

finished = stripbits(char.in);
/*****it 100 bits, then break to display. Clock is displayed in
stripbits when the 48 bits have been obtained*****/

if (finished)
break;

}
if (restart)
return;

display-datao);
if(update.olabole) {

display-sato;
update-labels = FALSE;

}
/*****check remoting items*****/

if (REMOTESLAVE) j
char-in = local.get.charo;
char-in = local.get-charo;

88



if(char-i.n ==SOH){
for(il=O;ii<3;i1++) (

char-..n = local-.get-.charo;

sat [i13 = char-in;
update-.labels = TRUE;

if(REMOTE){
char-in local-get..cha~ro;
while( !xmit-bufler-empty(remote-.port))

xmit...char (remot e..port);
put-.cha~r(remote-.port ,SOE);
for(i10O;il<3;il++)

put-.chax(ramot...port.uat [ii]);

ii Cchar..xdy~ramote..port)){
char-in a get-.char~ramote-.port);
if(char-.in ==quitQj13))

j 1++;
while(char..xdy(remot...port)){

char..in = get..cha~r(remote-.port);
if(char-.ini == quit~jlJ)

if(JI >= 3)
kruO);

ji 0;
break;

else
JIi 0;
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*File init.c
*By Jim Coppola
* 19 Jul 92
* :Version 1.0
*Update: 29 Jul 92

*By Jim Coppola

*Description: Contains functions to get receiver, set up global
*variables used by the system, and set up the initial screen.

* Global Variables Used update, restart, data[, old[, FGCOLOR,
*PRINTERUP, DISKLOGUP, S.BIRD, FIRST, IRIGUP, receiver, options,
*quitnow, sat[], beaconport, gpm.control-port, remote-port, REMOTE,
*dos.timer.count, DOSTIMERUP, printnow, disknow, capturenow, print-port

* Global Variables Changed update, restart, data[], old[], FGCOLOR,
*PRINTERUP, DISKLOGUP, BBIRD, FIRST, IRIGUP, receiver, options,
*quitnow, sat[], beacon-port, gpmcontrol-port, remote-port, REMOTE,
*dos.timer.count, DOSTIMERUP, printnow, disknow, capturenow, print-port

#include <conio.h>
#include "system.h"
#include "window.h"
#include "timer.h"

/*****time out function - not used in this system*****/

static void time.out(void)
{
}

/*****Used to debug decode and display software*****/

void test.display-load(void)
{

int il;
for(il=0; il<100; il++)

data[ill = 0;

data[51) = 1;

data[60J a 1;

/*****function to initialize global variables and misc*****/

void init-data(void)
{

int il;
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for(i1=0;i1<100;il++)
old/ill = OxFF;

FGCOLOR a YELLOW;
BGCOLOR = BLUE;

PARITERUP = DISKLOGUP = FALSE;
options = quitnow = FALSE;
BBIRD = FIRST = TRUE;
restart = IRIGUP = FALSE;
receiver = 0;
sat/O] 0 'B';
sat/l] '1';
sat[2] '4';
/*****con port assignm•ents*****/

beacon-port = 1;
gpmcontrol-port = 2;

remote-port = 2;
REMOTE = FALSE;

/*****set up dos timer stuff*****/

dos-timer-count = 17;
DOSTIMERUP = TRUE;

/***** set up printing stuff *****/
printnow = disknov = capturenow = FALSE;

print-port = 0;

// test.display-loado;

/*****main function in file. Calls init data to initialize global
variables. Also calls optionsC) to get the user's initial inputs. Sets
up the initial display screen*****/
void init(void)

mnt status;

toxtbackground(GREEN);
textcolor(WHITE);
c.rscr(;
iait.data(;
status = initialize.printerC);
i•i(status)

PRINTER_UP = FALSE;
else

PRINTER-UP = TRUE;

update = FALSE;
intercept.timer(time-out);
set.default.options C);
/*****START.REMOTE set in command line arguments evaluated in main(*****/
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if (START-.REMOTE)
TI 0;

INITIAL = TRUE;
ifOCIREMOTE-SLAVE)
get-options0;

INITIAL aFALSE;
clear-keys();
intercept-.keyboardo;

op.n.ind ,l1 ,8O,25,FGCOLaR,BGCOLOR,FALSE,o);
display-l.a~belu C);
display-.systemC);
update = TRUE;
hidecursorO;
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*File interrupt.h
*By Jim Coppola
* 19 Jul 92

* :Version 1.0
*Update:
*By

*Description:Header file for the interrupt vectors that may
* be used by various interrupt handlers as they are developed.

/*****the interrupt function registers*****/

typedef struct

int bpdi0sida,es,dx,cx,bxax, ip,csfl;
}IREGS;

#define VIDEO OxlO
#define DOS 0x21
#define KYBRD 9
#define KEYBOARD 0x16
*defin. TIMER 8

*defin. KBDATA Ox60
dofeine KBCONTROL 0x61

*define KBSTATUS 0x64

#define ZEROFLAG Ox40
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*File : irig.h
*By : Jim Coppola
* : 02 Sep 9 2

: Version 1.0

*Update:
*BY

*Description: Header file for irig code to talk to irig card.

/*****function declarations*****/

int ntart-irigo;

/*****irig register addressese*****/
coast INTrREGISTER = OxOF;
const CMDBYT = OxOE;
const PDLAYMSB = OxOD;
coast PDLAY.LSB = OxOC;
const HEARTBTMSB a OxOB;
const HEARTBTLSB = OxOA;
const MASKS = Ox09;
const TCODE = Ox08;

const STATUS = OxO0;
coast DAT06 = Ox06;
const DATOS M Ox05;
coast DAT04 = Ox04;
const DAT03 = Ox03;
const DAT02 = Ox02;
const DATOI = OxO1;
const DATOO = OxO0; /* I/O data block assignments offset

from base address */
coast DELAY = 100;
coast TMOUTVAL = 30000;

/*****base address of irig card. Using prn2 interrupt*****/

const BASE = 0x320; /***hex base address of irig card***/

/*****irig interrupt values : using prn2 interrupt*****/
*define IRIGENABLE OxDF
8tsfins IRIGDISABLE Ox20

sdefine IRIGINT OxOD
#define PICOI Ox21 /*8259 interrupt controller*/
#define PICOO 0x20 /*8259 interrupt controller*/
*define EDI Ox20 /*end of interrupt*/
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*File : irig.c
*By : Jim Coppola
* : 02 Sep 92

: Version 1.0
*Update:
*BY

*Description: Functions to implement irig interface

* Global Variables Used
* Global Variables Changed : IRIGUP, mil.datefl, sysetime[],
*IITERUPTUP

*include estdio.h>
#include <dos.h>
#include <stdlib.h>
#include <conio.h>
*include "system.h"
#include "irig.h"

void tin-out(void);
void tin.delayo;
static void (interrupt far *oldirigint)(void);
static void interrupt far nevirigin((void);

char old-dateO = {"000"};

/* ****post irig date in military format**** */
/* ****first, convert julian date to dos time format**** */
void postdate(int date_in)

int il, month, day, year, month-offset;
chau monthsO = {"JanFebMarAprMayJunJulAugSepOctNovDec"};
char tempi5);
float d, m, y, J, jdate.indaytemp;
struct date dosdate;

gotdate(kdos.date);
daytemp = datetojulian(1, 1, dos.date.da.year);
daytemp++; /*just to get rid of compiler waming!!*/
jdate..in = irig.first.day - 1.0 + (float) date-in;

j = (long) jdate.in - 1721119.0;
y = (long) ((4.j-1)/146097.0);
J a (long) ((4*j-1)-(146097.0*y));
d - (long) (j/4);
J - (long) ((4*d+3)/1461);
d = (long) ((4*d+3)-(1461*j));
d = (long) ((d+4)/4);
m - (long) ((5*d-3)/153);
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d -(long) CC5*d-3)-C1S3*m));
d a (long) (Cd+5)/5);
y a (long) (100*y+j);

day a (int) d;
month = (nt) a;
year = int) y;
if(month < 10)
mouth = month + 3;

else {
mouth =month = 9;
year = year + 1;

itoa(day~temp, 10);
it(day < 10) {

mil-.date[o) = '0';
ail-.date~lJ = temp[Oj;

also
mil-.date (0) = temp [0];
ail-dateCl] a temp[l];

mil..date[2] I

month-.offset =(month - 1) *3;
for(il=O; ±1<3; i1++)

ail-.dats[il+3) months~il + mouth-.offset];
mil-.dateE6) =
itoa(year,temp,10);
ail..date(7] temp (2);
ail-date(8) temp (3);
ail-date (9)= 0; /**null terminator**/

/*****interrupt service routine for ipps irig*****/
static void interrupt fax newirigint (void)

mnt i. J. il, data, rdyflg, timebyte, post, irig..jtim.;

long int offset;
unsigned int timer;
char *pointer =sys-.time;

IITERPMPTUP =TRUE;
sys-.time(0) inportb(BASE + INT_.REGISTER); /* clear irq *
outp(PICOO,EOI);

timer = Th..OUTVAL;
outportb(BASE+CMDBYT,0x80); /* request time *
do {

tim..delayo; /* slow polling rate to < 500 Khz *
rdyflg = inportbCBASE+CMDBYT);
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Y
while (Crdyflg != 0) kk --timer); /* wait for ready flag of 0 *

if( Itimer)
tin..outo;

if(IRIG..UP){
i M 0; /* begin loading time into tim.ej) array *
j a 12;

syu..time~j--) = 0; /*****null terminator *
sys..tiaefj--J = (inportbCBASE+i) k OxOF) I x30; 1* get seconds units *
sys-time[J--) = C(inportbCBASE+i++) k 0xF0) >> 4) 1 0x30; /* get seconds

tens */
diff-.time = atoi(pointer+10);
sys..time[j--) = 1'1
sys-.time~j--) = Cinportb(BASE+i) & OxOF) I 0x30; /* get minutes units *
sys-.time~j--J = C(inportb(BASE+i++) k OxFO) >> 4) 1 0x30; /* get minutes

tens */
sys..timelj--) =
eys..time~j--) = (inportbCBASE+i) k OxOF) I 0x30; /* get hours units *
sys-.time~j--) = ((inportbCBASE+i++) k OxFO) >> 4) 1 0x30; /* got hours

tens */
Ssyu.time~j--) = 3I

sys..time~j--l = CinportbCBkSE+i) k OxOF) I 0x30; /* get days units *
sya..timoCj--) = ((inportbCBASE+i++) k 0xFO) >> 4) 1 0x30; /* get days

tens */
sys-.time[j] = ((inportbCBASE+i) k OxCO) >> 6) I x30; /* get days
hundreds */

post = FALSE;
for~iluj;il<j+3;il++){

if(old-.date~il) != sys-.time~il]){
old-date[il) sys-.time Lil);
post =TRUE;

if(post){
irig-jtime = atoi~old..date);
post-.date~irig-jtime);
post = FALSE;

display..time();

/*****sinitialize irig card port and set up interrupt veator~s)*****/
void intercept-.irigC)

/*****sot up interrupt vector*****/
outp(PICO1, CinpCPICOI) I IRIGDISABLE));
aldirigint x getvect(IRIGINT);
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setvact(IRIGINT, nevirigint);
outpCPIC01, CinpCPICO1) & IRIGENABLE));

I

/*****restore the interrupt vector*****/

void restore-.irig(void)

imt rdyf 15;
unsigned int timer=TM-.OUT_.VAL;

IRIG-UP = FALSE;
if(oldirigint)

setvact(IRIGINT, oldirigint);

outp(PICO1, Cinp(PICOI) I IRIGDISABLE));

outportb(BASE+MASKS, OxO);
outportb(BASE+CMDBYT,0x90); /* initialize 630AT to above values *

/s ** INITIALIZE COMMAND MUST FOLLOW ALL ***

/* e**UPDATES TO TIMECODE AND MASKS REGISTER ***

do /* Poll for 'Initialize' complete ready flag of OxlO *

tim-.delayO; /* slow polling rate to < 500 Khiz
rdyflg = inportbCBASE+CMDBYT);

while (Crdyflg !QuxO) kk --timer); /* wait for ready flag of OxlO *

if(C!timer)
tim..outo);

/*****initialize irig card, call isr replacement routile*****/
int sta~rt-.irigC)

int il, rdyflg, ret;
unsigned mnt timer=TM-.OUTVAL;
izitorcept-.irigoC;
INTERRUPT-.UP = FALSE;
for(i1O; il<3; ii++)

old-.date~il) = '0';

outportb(BASE+STATUS, OxOO);
tim-.delayoC;
outportb(flASE+TCODE,0x42); /*~~select detect of incoming

IRIG B modulated and
time codes
init mode = normal / modulated time code select
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lote: for autodetect mod/DC

bit must be zero*****/

outportb(BASE+CMDBYT,Ox9O); /* initialize 630AT to above values */
/s ***s INITIALIZE COMMAND MUST FOLLOW ALL se* */
/5 *** UPDATES TO TIMECODE AND MASKS REGISTER *** */

do /* Poll for 'Initialize' complete ready flag of OxIO */
{

tim-delayC); /* slow polling rate to < 500 Khz */
rdyflg = inportb(BASEiCMDBYT);

}
while ((rdyflg != Ox0O) kk -- timer); /* wait for ready flag of Ox0 */

/*****initialize interrrupts*****/
timer = TMOUTVAL;
outportb(BASE+MASKSOx88);
outportb(BASE+CMDBYT,Ox9O); /* initialize 630AT to above values */

/* *** INITIALIZE COMMAND MUST FOLLOW ALL *** */
/* s*s* UPDATES TO TIMECODE AND MASKS REGISTER **/

do /* Poll for 'Initialize' complete ready flag of OxlO */
{

tim.delayo); /* slow polling rate to < 500 Khz */
rdyflg = inportb(BASE+CMDBYT);

}
while ((rdyflg != OxlO) kk -- timer); /* wait for ready flag of OxO */

if(!timer) {
tim-outC);
return FALSE;

}

else {
IRIGUP = TRUE;
return TRUE;

}

/*****delay to slow card polling rate to acceptable limit*****/
void t1m-delay()

int ii;

for (ii = DELAY; ii != 0; ii--);

/*****error routine when IRIG card doesn't respond*****/
void tim-outo)

eetvect(IRIGINT, oldirigint);
outp(PIC01, (inp(PIC01) I IRIGDISABLE));
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errar-jiessageC"IRIG Card Not respondingM")
IRIG-.UP = FAL-SE;
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/******************************************* ***********

*File keys.h
*By Jim Coppola
* 29 Jul 92
* :Version 1.0
*Update:
*By

*Description: Header file for keyboard dafiritions. Routines taken
* from "Extending Trubo C professionLal by Al Stevens.

*

*define RUBOUT 8
#define BELL 7
fdefine ESC 27

#define F1 187
*def ine F2 188

#dfeine F3 189
#define F4 190
*define FS 191

#define F6 192
#define F7 193
#define F8 194
#def ino F9 195
#define FIO 196

#deiine CTRLFI 222
#define CTRLF2 223
#define CTRLF3 224
#defino CTRLF4 225
#define CTRLFS 226
#define CTRLF6 227
fdefine CTRLF7 228
fdefine CTRLF8 229
#define CTRLF9 230
#define CTRLFIO 231

#define ALTFI 232
#define ALTF2 233
#define ALTF3 234
#define ALTF4 235
#define ALTF5 236
#define ALTF6 237
*define ALTF7 238
#define ALTF8 239
#define ALTF9 240
#define ALTFIO 241
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#define ROME 199
#dteino UP 200
#defins PGUP 201
tdeoine BS 203
•define FIVE 204
fdefino FWD 205
#define END 207
#define Di 208
#define PGDN 209
#define INS 210
#defive DEL 211

#define CTRLHOME 247
#define CTRLUP 141
fdefine CTRLPGUP 132
#define CTRLBS 243
#define CTRLFIVE 143
#define CTRLFWD 244
*define CTRLEND 245
*define CTRLDN 145
#define CTRLPGDN 246
*define CTRLINS 146
#define CTRLDEL 147

int gotkoyCvoid);
void aurotype(char *);
void ropeat.rate(int);
void stuflkey(int);
void clear-biosbuff (void);

extern int cgets.returnkey;

*File keyboard.c

*By Jim Coppola
S :17 Aug 92

* :Version 1.0
*Update:
*By

*Description: Functions which interface with the keyboard

* Global Variables Used

* Global Variables Changed quitnow, update, capturenow, restart

#include <stdio.h>
#include <dos.h>
*include <conio.h>
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#include <ctype.h>
*include "system.h"
#include "keys.h"
#include "interupt .h"

static void (interrupt far *oldkeyboard)();
static void interrupt far nevkeyboard();

int cgets.returnkey;

/*****intercept the keyboard interrupt vector*****/

void intercept-keyboard(void)

oldkeyboard a getvect(KYBRD);
setvect (KYBRD, newkeyboard);

/*****restore keyboard interrupt vector*****/
void restore-keyboard()

if(oldkeyboard != NULL)
setvect (KYBRD, oldkeyboard);

/*****routine to get a key******/

int getkey(void)

int C;

while (bioskey(l) == 0)

geninterrupt (0x28);
if(((cbioskey(O)) & 266) == 0)

c = (c >> 8) I Ox80;
return c & 255;

/e****routine to post sure quit notice or call finish to quit*****/

void quitl(void)
{

if (quitnow) {
close-window();

finish() ;

else
update = FALSE;

quitnow = TRUE;
my-notice("Q or Y to really quit!! ");

I

/*****ISR to check keyboard*****/
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static void interrupt far newkeyboardC)
{

unsigned char key-in;

(*oldkeyboard) 0;

if(bioskey(i)) {
key-in = getkeyo);

switch(key.in) (
case 'y: it(quitnow)

quitl();
break;
case 'q: quitl();
break;
case 'Y' if(quitnow)

quitI();
break;
case 'Q' quitl();
break;
case F1 restart = TRUE;
options = TRUE;

break;
case F2 restart = TRUE;
printnow = TRUE;

break;
case F4 gettext(1,,80,25,screenbuffer);
capturenow = TRUE; /**for thesis screen capture**/
restart = TRUE;

break;
default if(quitnov) {

quitnow = FALSE;
update = TRUE;

close-window();
}

}
}

}

/*****function to clear keyboard buffer*****/

void clearkeys(void)
{

int key-in;

while(bioskey(1))
key-in = bioskey(O);

key-in++; /*****to get rid of compiler warning*****/

/*****improved cgets routine, workes nice, stays in active windoe*****/
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char *my..cgete(cha~r *u)

char *bi = a + 2;
mnt c c 0;

while ((c = getkeyC)) ! \r')
if (c==BS)

ii(c= '\b'){
if(bf > s+2){

cputu("\b \b");

else if(isprint~c) kk bf < s + *a + 1){
putch(c);

else it (c==ESC 11 c & 0x80)
break;

else
putch(BELL);

*bf 1\1
s[1J bf - a - 2;
cgots-.raturakey = c
return s+2;
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*File main.c
eBy Jim Coppola

S :19 Jul 92
* :Version 1.0
*Update:

*By

*Description: main procedure here. Also includes finished routine
*which restores all interrupts and closes ports. Calls menu when F1
*is pressed. Checks command line argument for slave operation.

* Global Variables Used update, restart, receiver, capturenow,
*printnow, disknow, PARALLEL-UP, IRIGUP
* Global Variables Changed : update, data, START-REMOTE, options
*first, capturenow, printnow, disknow, DISKLOGUP

#define MAIN

#include <dos.h>
#include <conio.h>
#include <string.h>
#include <stdio.h>

#include "system.h"

/***** function prototypes*****/
void finish(void);
void storeoscreon(void);

/*****required main function which controls the system*****/

void main(int argc, char eargvii)
{

int il, i2;
char rem[ = (=r1,1*',)mj.Po)1;

char printbufer[4096];
char *pointer, char-out, file-name[1l];
int sheet = 0;
FILE *tilepointer;

/*****check command line argument*****/
if (argc > I) (

for(il:O;il<4;il++) {
if((tolower(*(argv[1]+il))) == rem[ill)(

STARTREMOTE = TRUE;
}
else {

STARTREMOTE = FALSE;
break;

}
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update TRUE;
for(;;){
svitch(receiver)

cast 0 :gpmaO;
break,

case 1 raytheouC);
break;

case 2 :asc3OCI;
break;
default :notice('Program Error!! Panic Quit");

finish C;

jitoptions){
restart = FALSE;
restore-keyboardoC;
update =FALSE;
options =FALSE;
get-.options();
for(il=0; il100;il++)

old~i1J a iFF;
close...all..iudowso;
opeu...indow(.1.I,80.25,FGCOLOR,BGCOLOR.FALSE,0);
FIRST =TRUE;
update =TRUE;
display-.labels();
display-.systemC);
intercept-.keyboa~rdoC;

if (capturenow){
restart =FALSE;
update =FALSE;
capturenow = FALSE;
restore-.keyboardC);
store..screen C;
update = TRUE;
intercept-.kayboardo;

if(printnow){
restart =FALSE;
update =FALSE;
printnow = FALSE;
it(printer-.readyo) f

gettext(1, 1,8O,25,print-.buffer);
ay...otice("Printing Beacon Informat ion");
pointer a print-.buffer;
for(il=0;il<4; il++)
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print-.char(0xOA);
print-.char(oxOD);
12 a 0;
tor(ilaO;i1<1990;il++){

char-.out = *(pointer);
print-.char (char..out);
12++;
itU2 >= 80){

char-.out aOxOD;
print ...char Cchar...out);
char-.out a QiQA;
print-.chax (char-.out);
12 a 0;

pointer = pointer+2;

ghost++;
if (sheet >= 2){

char-.out = OxOC;
print..char Cchar..out);
sheet a 0;

closo-..indowo;
char-.out = OxOD;
print-..char (char-.out);

elmse
rest ore-keyboard 0;
error-aesssage ("Printeor Error, Cannot Print!!f");
intercept-.keyboardo);
/*PRINTER-.UP flag set in printer handler*/

update =TRUE;

if Cdisknow){
restart = FALSE;
update =FALSE;
disknow = FALSE;
gsttext(l1 4,80,25,print-.buiier);
pointer = print-.buffer;
disknow = FALSE;

sprintf Cf ile-name, "%/c%c%c%c%c%c%c%c%c%c%c", sys..time [0),sys..time [1),
sys-tiae[2j ,sys-.time[7) ,sys-.time[8),
eye-tins (10) ,sys..time [ii),
1*1* 1 , ' ' a','pi);

file-.pointer = fopen~file-.name,"vt");
if(file-.pointer !=NULL) (

my..notice("'Saving Beacon Information To Disk");
for(il=0; ±14; il++)

fprintf(file..pointer, "%c' ,OxOA);
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fprintf(fil...pointer. "Vc" ,OxOD);
12 = 0;
for(i1=0;iI<1990;iI++) {

char-.out = *(pointer);
fprintfCf il...pointer, "%c" ,char..out);
12++;
if(i2 >= 80){

char-.out = OxOD;
fprintf (f ile-.pointer, "%l", char..out);
char-out a 0xOA;
tpriatt Cf ile-.po inter, "%ell, char..out);
12 z 0;

pointer a pointer+2;

close-.vindovo;
char-out z OxOD;
fpriatf(file-.pointer. "%c", char-.out);
tclose~file-.pointer);

also
*rror-meussage("File Open Error, Cannot Save!!");
DISK..LOG..UP z: FALSE;

update = TRUE;

/*****function to quit ,restores interrupt vectors*****/
void finish~vojd)

char temp;

if(REUOTE){
my...otice("Hangiug Up Modem");
hangup Cremote..port);
release-.modem~remote..port);
close-.vindov(remote-.port);

if(REMOTE..SLAVE){
my-.noticeC"Please Wait. Ranging Up Modem");
hangup~remote-.port);
set-.timer(0,5);
whileC timed-outCO));
release-..odem(remote-port);
closee..indov C);

ifCport-.up (receiver))
closeport (receiver);

if Cport-.up~remote-.port));
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cloneport (remote..port);
it (PARALLEL-.UP)

closeparallelO;
restore-.timero;
restore..keyboardoC;
it (IRIGUW)

restor...irigo;
clam e.all-windova C);
show-.cursoroC;
clrucr();
1/temp = bioskeyCO);

/*****use DOS to exit, C exit() routine call wrong interrupt*****/
=A Ox4C;

-.AL aOxOO;
geninterrupt COx2l);

/*****procedure to capture screens and save to disk
** used to generate screens for thesis report******/
void store-screen~void)

FILE *file-.pointer;
char tile-.name~ill);
mnt ii;

DOS-.TIMER-UP =FALSE;
my...otic. ("opening file");
sprintt (tile..name, "%c%c'/cY~cc/.c%c%c%c%c'/c" ,sys..time [0),sys-~t ime El),

sys-time [2) ,sys..time (7) sys..time (8),
uyu-timSe[10) ,uyu..time [il),

file-.pointer atopen~file..nazne,"wt");
it(tile-.pointer != NULL){

close-.window();
my-.noticeC"Saving Screen To Disk")
tor(i1=0; i1<4096; i1++)

tprintt(tile..pointer,"%/c" ,screen-.butter [ii));
close-.window();
tclose(tile~pointer);
my-noticeC"Any key to continue!!");
cputsC"1 FILE = 1)
cputs~file...ane);
il bioskeyCO);

closee..indowoC;

else{
orror..meuuageC"File Open Error, Cannot Save!!");
tinisho;
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*File menu.h
*By Jim Coppola

*17 Aug 92
*Version 1.0

*Update:

*B

eDescription: File contains the header information for the menu
f unctions in menu.c.

typedei utruct{
char *uname; /*menu bar selection names *
char **uselcs; /*the pop-down menu selections *
int (**func)(void); /*the functions to execute*/

IMENU;

void executive(MENU*)

/*****menu colors*****/
*define MENUBG RED
#define MEIUFG WHITE
fdefine SELECTEG WHITE
*define SELECTYG BLACK
*def ine DISABLEFG LIGHTGRAY

*define endname~m~h,v) \
(&(u[h-i) .mselcs [v-i) [strlen~m[h-1] .mselcs [v-i] )]))

#define selector~m~h,v) CC(endname~m,h,v)-2))
*define enabler~m,h,v) C*Cendname~m,h,v)-1))

*define CHECK '\xfb'
*define test-.option(m~h,v) (selector~m,h,v)==CHECK)
#define uet..option(m~h~v) Cselector~m h,v)=CHECK)
*define clear-.option(m,h,v) Cselector~mh.hv)=' ')
*define enable..selection(m,h,v) (enabler(m,h,v)='
#define disable..selection~ra,h,v) Cenabler~m~h,v)='*')
#define snabled~m,h~v) Cenabler~m,h,v)!='*')

eOile menu.c
*By :Jim Coppola

*17 Aug 92
*Version 1.0

*Update:

*B

*Description: File contains the menu



f unctions.

* Global Variables Used *nn*
* Global Variables Changed **none**

*include <stdio.h>
*include <conio.h>
*include <stdlib~h
*include <string. h
*include <ctype.h>
*include "window. h
#include "'menu.h
*include "keys .h"
*i~nclude "cursor.h"
*include "system.h"

deiine ON 1
#defii~ OFF 0

static int getvmnCNENU *,int*);
static void dimension~char **, mnt *, t*)
static void lightCHEIU *,int, int);
static void vlight(MENU *, t, int, int);

static imt lastvselOI = {,,,,,}

/*****display and process ameu**/
void executive(MEIU *mzi)

int heel:1, vsel, Irtn = FALSE;
mnt i a 0;

my..notice("<ESC> To Exit\r\n<CR> To Select");
open-..indow(1, 1,80, 1,MENUFG,MENUBG,0,0);
hidecursoro;
cprintf C" "0);

while ((mn+i)->mname)
cprintf("I -10-. 10s ", Cmn+i++)->mname);

light(mn, heel, ON);
while (!frtn kk C(vsel = getvmn~mn, khsel)) 1:0)){

light(mn,hsel ,OFF);
show..cursoro;
frta = (*Cinn+hsel-1)->fuxic[vsel-1J))O;
hidecursoro;
light~mn, heel, ON);

cloue-.window();
clot*ewindow();

/*****pop down a vertical menu*****/
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static int gotvmnCMENU *mn, int *hsel)

int ht, ud, vx, eel =0, viol, vs;
char **iolcs;

while (so]. != ESC kk sol != \r'){
dimension(C(mn+*has l-1) ->msolcs, kht, kwd);

vx 5+C*hssl-I)*12;
open-.vindov~vx, 2, vx+vd+1, ht+3, MENUFG, MENtJBG,1,0);
aelcs = Cmn+*hiol-i)->mselcs;
ior(vsol = 1; *selci; viei++){
textcolor~euablod~mn,*hiel,viol)?MENUFG:DISABLEFG);
cprintf~vsel == I ItI %sit "\r\n %s",*selcs++);

textcolorCMENUFG);

:o =1 0;
viol =laitvsol[*hsol-1J;

while~iel ESC kk sol != \r' kk sel !=FWD kk sol ES kk
eel != F4)

ilight~mn, *haol, viol, ON);
sal = nabled~mn, *hsel, viol) ?

getkeyo)
(aol zzUP ? UP :DN);

asIcs = mn+*hsel-l)->mselcs;
for~vt 1; *selcs; vi++, aelca++){

if(*nabled(mn,*hael~vs) kk tolower(**se.lca) tolowirsi-il)){
v04l = vs;
vlight(mn,*hsel, vssl, ON);
sol = \'
break;

awitch(ael) f
case UP:

vlight~mzi, *shel, viol, OFF);
ii(veal > 1

veol;
alsoe

vael = ht;
vlight(mn,*huel, viol, ON);

break;
case ON

vlight(mn, *hio]., viol, OFF);
if(vael < ht)

Vaal++;

e1a.
Veal =1

vlight(an, *hsel, viol, ON);
break;
case '\r'

if((mn+*hsel-l)->func [viol-i) NULL){
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if(test-.option~mn.*hsel,vsel))
clear-.option(mn,*hsel,vsel);

else
set-.option~mn, *hsel ,vsel);

vlight~mn, *heel, veal, ON);
Mal - 0;

alse
close..,indow();

break;
came FWD

close-vindowo;
lightCm.n*hsel,OFF);
if( (mn+*hsel)->mname)

(*ehel)++;
elmse

*hfel = 1;
light(m.n*hsel,ON);

break;
case BS

close-windowoC;
light(mn, *heel, OFF);
ifC*hsal == 1)

vhile ((mn+*hsel)->mna~me)
(*heel)++;

else
--(*heel);

light(mn,*hsel, ON);
break;
case ESC

close-.window C);
break;
default

putchCBELL);
break;

return sel == ESC ? 0 veal;

/**C***compute a menu's height and width*****/
static void dimension~char *sl10 jut *ht, int Cud)

*ht = cud =0;
while(sl kk al EchtJ) f

cud = max(*ud, (unsigned) strlen~sl Echt]) + 2);
(cht)++;
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/****lghta horizontal menu selection*****/
static void light(MENU *mii. jut hadl, int onoff)

textcalor(onott ? SELECTFG :MENUFG);
textbackground~onott ? SELECTEG :MENUBG);
gotoxy((hsel-1)*12+6. 1);
cprintT C mn+hsel-I)->mname);

/*****hightlight a vertical menu selection*****/
static void vlightCMN~fU *mn, iut hsel, int vsei, int ouchf)

textcolor~onoff ? SELECTFG : nabled~mn,hael~vool) ? MEIUFG DISABLEFG);
textbackground(onoff ? SELECTBG :MENUEG);
gotoxy(1,vael);
cprintf(" %9..1, *(Cmn+hsel-±)->mselcs+vsel-l";
lastvaelthool-1J = Vaal;
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/e**** modem.h *****

***** Modem Definitions *****/

/*****Hayes modem control strings *****/

*define RESETMODEM "ATZ/r-"
*defin. INITMODEM "AT&CIEOMls7=60sal=SSVIX3sO=O/r-"
#define HANGUP ""+++'ATHO/r'ATSO=O/r'"
define ANSWER "ATSO=I/r"

/***** prototypes *****/
void initializemodem(void);
void call-remote(char *);
void aneeor-modem(void);
void hangup(void);

void release-modem(void);

*File options.c

*By Jim Coppola
* 19 Aug 92

* :Version 1.0
*Update:
*By

*Description: Contains functions to get receiver, get satellite,
* get logging info, and to get system time.

* Global Variables Used INITIAL, REMOTE, REMOTE-SLAVE
* Global Variables Changed receiver, DOSTIMERUP, IRIGUP,
*B_BIRD, FIRST, sat[], PRINT-TRIGGER, PRINTLOGUP, DISK-TRIGGER,
*disk-time, disk-count, print-time, print-count

#include <conio.h>
#include <string.h>
#include "system.h"
#include "window.h"
#include "menu.h"

/*****function prototype*****/

void clear-all(void);

/*****menu selections*****/

char *recvsolectionsO = {
",GPM
"Raytheon
"ASC 30
"Remote
NULL
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char *timeselections[E = {
"°KS-DOS ",

"IIIuG to,
lULL

};

char *eatselectionsl = {
"Al

"A2 "
"A3 "
"DI34 i"
"IBS "1
"IB6 $to

"I6B7 i"
HIBS Its

Ilof"IB9 "
"B10 "'

311I Is

"B12 "
"413 $1,
"4 1 4 I"

"Other ",

"Remote "#

NULL

char *remselcsO = {
"Start Master ",

"Start Slave H,
"Stop Master i,

"Stop Slave ",
NULL

char *lognelections[] = {
"Trigger Print ",

"Timed Print
"Trigger Disk ".

"Timed Disk
NULL

char *controlselections[] = (
"GPM Start ",

"GPM Window ",

"Ray Start ",

"Ray Ofset ",

"Remote ",
NULL
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/*****function declarations for func-rions called when menu items

are selected*****/
mnt gp(void) ,ray(void) ,a3Op~void) ,rstub~void);
int inanual~void) ,irg(void);
mnt al().a2C),a3(),b4(),b5C),b6C),b7C),b8C),bgC),b100),bllO),

bl2() ,b13() ,bl4C) ,other(),remote-.stubC);
mnt ra(void) ,rs(void) ,krm(void) ,krs~void);
mnt tp~nt(vaid) ,prnt~void) ,tdsc~void) ,dsc(void);
mnt gpmut(void) ,gpmcont(void) ,rayst(void) ,raycont(void);

static mnt (*recfuncs[0) C)={gp,ray,a3Op,rstub};
static mnt (*timefuncs 0) C)={manual~irg};
static mnt (*satfuncs0l))0{a1,a2,a3,b4,b5,b6,b7,b8,b9,b10,bil,

b12,bI3 ,bj4, other~remote-.stub);
static int Ceremfuncs0l)()=rm,rs,krmn,krs};
static mnt (*logfuncs0l)(){tprnt~prnt,tdsc,dsc};
static mnt (*contfuncs 0)) ={gpmst ,gpmcont ,rayst ,raycont,rstub};

/*****main menu items displayted on top line*****/
static MENU anOI = (

{'¶eceiver" ,recvselections ,recfuncs},
{"Time" ,timeselections ,timefuncs),
{"'Satellite"l,satuelections ,satfuxics},
("Remote" ,remselcsoremfuncsl,
{l'Log",logselectionslogfuncs},
{"Control",controls elections. contfuncs}.
{NLL}

/*****sets default menu options, kinda a cluge, mnit should call the

menu functions themselves, update if version two is ever done*****/

void set-.default-.opt ions Cvoid)

gpO);
set..option(mn,2,I);
set-.option(mn,3, 14);
disable-.selection~mn,3, 16);
disable..selection(n, 1,4);
disable-.selection~mn,4,3);
disable-..election~mn.4,4);
disablo-.selection(mn,6,B);

/*****call menu software to display these menu data strulctures*****/

void get-.options(void)
f

executiveCan);

/*****set up for gpm receiver*****/
mnt gp~void)
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receiver = 0;
enable-..election(mn,6.1);
enable-s.election~mn,6,2);
disable..seloction~mun,6,3);
disable-.selection(mn,6,4);
clear-~option~mn,1.2);
clear..option Cnn, 1,3);
se't.option(ma.1.i);
it (INITIAL)
return FALSE;

else
return TRUE;

/*****raytheon receiver selected*****/
int ray Cvoid)

receiver = 1;
enable-.selection(mn,6,3);
enable-s.election~mn,6 ,4);
disable..selection~mn,6, 1);
disable-.selection(mn,6,2);
clear-.option(mn, 1,1);
clear-option(mn,1,3);
set-.option(mzx,1,2);
it (INITIAL)
return FALSE;

else
return TRUE;

/*****using auc-30 as data input device*****/
int a30p(void)

{la~pinm,,)
clear-.option~mn, 1,1);

set-.option(mn,1,3);
receiver = 2;
it (port-.up(beacon-.port))
cos sport (beacon..port);

it(port-.up~gpm-.control-.port))
closeport Cgpm..control..port);

DaS-.TIMER-.UP = FALSE;
IRIG-UP = FALSE;
it (INITIAL)
return FALSE;

else
return TRUE;

/*****enabled only when remote slave, displays an error message
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to user*****/
int rstub(void)

orror...assage("Renote Master Controlling Reciever! !');
return FALSE;

/*****start remote master software*****/
int rm(void)

Wi(receiver==O) 11 ( receiver 1){
remote..mastero;
it (REMOTE) {

s~t..option(mn5 4.1);
clear-.option(mn,4, 2);
disable...election~mn.,42);
disable-.selection~mn .4, 1);
enable-.selection(mn,4,3);
enable-selection~mn,6,5);
disable-.selection~mn.,6 );
disable-.selection~mn,6,2);
disable-..election~mn)6,3);
disable-.selection~mn.6.4);
return TRUE;

else
return FALSE;

else{
error-.message("Canunot Run Remote With ASC-30 Reciever");
return FALSE;

/*****kill remote master function*****/
int krm(void)

kill-remote-master C;
clear-.option(mn,4, 1);
enable~selsction(mn,4,2);
enable..uelection(mn,4, 1);
dis~ble-.selection~mn.4.3);
disable-selection(mn,6 ,5);
enable-.selection~mn.,8, );
enable-.selection~mn.6,2);
enable~selection~mn,6,3);
enable..uelsction(mn,6,4);
return TRUE;

/e*****kill-remote slave routine, just adjusts menu selections currently****/
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int kra (void)

mnt ii;
finisho); /*****current version just quits. Stuff after this
fixes all menu stuff if later versions have someting to do
before quitting the program ***

kill..remote-slave C);
clea~r-.option(mn,4,2);
disable....election~inn,4,4);
enable-.selection~mn,4, 1);
enable-.selection~mn,4,2);
enable-select ion Cnn, 1,1);
eziable-s.election(mn,1,2);
enable-.selection~mn, 1,3);
enable-.selection(mn,2 ,2);
disable..selection(mn, 1,4);
clear-.option(mn, 1,4);
set..option~mu.1,I);
for~ilzl;i1<16;ii++)

enable-s.election~inn, 3,ii);
disable..aelection(mn,3, 16);
clear-.option~mn,3, 16);
set-.option~mu,3,14);
enable-s.election~mn,6, 1);
enable-.selection~mn,6 ,2);
enable-..election(rnn,6,3);
enable-..election(mu.6 ,4);
disable..aelection~inn,6,5);
return FALSE;

/*****start remote slave routine*****/
int rs~void)

int il;

remote-s.lave();
it CRENOTE_.SLAVE){

disablo...election~mn.4.1);
disable-s.election~mn,4,2);
disable-s.election~mn,4,3);
enablo-selection~mn,4,4);
set..option(mn,4,2);
disable~select ion (in, 1,1);
disable-.selection~mn, 1,2);
disable-s.election~mn, 1,3);
enable~selsction~mn, 1,4);
disable..selection~mn,2,2);
IRIG-UP - FALSE;
DOS-.TINER..UP = TRUE;
clear..optionCmn,1,1);
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clear-.option(mn, 1,2);
clear-option~mi, 1,3);
fet-.option(mn, 1,4);
clear-.all();
for~i1=1; i1<16; i1++)

disable-.selection~mn,3,ii);
enable-s.electiou(un,3,16);
set-.option(mn,3, 16);
disable-.selection(mn, 6,1);
disable-.selection(mn,6,2);
disable-.selection(mn,6,3);
d~isable-.selection~mn,6,4);
enable-.selection~nn, 655);
return TRUE;

else
return FALSE;

/*****dos timer routine*****/
iut aanual(void)

DOS-.TIMER..UP = TRUE;
if (IRIG..UP)
restore..irigo;

set-.option(uin,2, 1);
clear..option(m.n2.2);

return FALSE;
else
return TRUE;

/*****set system up to use IRIG timer*****/
int irg~void)

int go = TRUE;

DOS-.TIMER-.UP = FALSE;
while (go) (

my-.noticeC("Initializing IRIG");
go =start-.irigo;
close-w.indov C);
if( !go)

go = yeanoC"Try to initialize IRIG again? )

else
go = FALSE;

if CIRIG-.UP){
clear..option(inn,2, 1);
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set-option(mn,2 2);
iW (IIITIAL)

return FALSE;
else

return TRUE;
}

else {
DOSTIMERUP = TRUE;
return FALSE;

}
}

/*****clear out all satellite menu selections*****/

void clear-all(void)
{

int il;

for(i11; il<16;il++)
clear-option(mn,3,il);

}

/*****the following set the sat name display to the selected item*****/

it al()
{

BB.IRD = FALSE;
FIRST a TRUE;
sat[O] - 'A';
8atl;[] : 11;
eat[2] t ' ';

clear-all();
set-option(mn,3, 1);
it(IIITIAL)

return FALSE;
else

return TRUE;

int a2()
{

BBIRD a FALSE;
FIRST = TRUE;
sat[O] a 'A';
satCl) a 11
sat[2] = ' 1;
clear-all();

set-option(mn.3.2);
if (IIITIAL)

return FALSE;
else

return TRUE;
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int &3(0
{

BBIRD = FALSE;
FIRST = TRUE;
sat[O] a 'A';
sat[1] U '3';
sat[2J = ' 1;
clear-all()O;
got-option(mn,3,3);
if (INITIAL)

return FALSE;
else

return TRUE;

Lnt b4()
{

BBIRD = TRUE;
FIRST - TRUE;
sat[OJ = 'B';
sat11] = '4';
satC2J z ';

clear-all();
Set _opt€ion (m., 304) ;

if (INITIAL)
return FALSE;

else
return TRUE;

it bS()
.=

B_.BIED = TRUE;

FIRST = TRUE;
saat[OJ 'B';
saat[t = '5';
sat[2J = '

clearall ();
aetoption(mn,3,5);
if (IIITIAL)

return FALSE;
else

return TRUE;

nit b6()
{

B_BIRD = TRUE;
FIRST = TRUE;
sat[O) = 'B';
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sattlj = 11
sat [2J ' I
cloar..allO);

ii (INITIAL)
return FALSE;

also
return TRUE;

int b70)

B-..IRD = TRUE;
FIRST = TRUE;
satto) = 'B';
sat~l] = '7';
sat(2) = 1'1

clea~r-.all();
s*t..option~mn,3,7);
ii (INITIAL)

return FALSE;
else

return TRUE;

int b8()

D..DIRX) = TRUE;
FIRST = TRUE;
sat[OJ = 'B';
sat~l) z '8';
sat[2J = 1'1
clear..all();
met-.option(mn.3,8);
it (INITIAL)

return FALSE;
else

return TRUE;

Ant bg()

B-.BIRD = TRUE;
FIRST = TRUE;
sat(OJ a 'B';
uat~l] = '9';
mat(2) z 1'1

clear-.a~ll();
set-.option~mn,3.9);
it (INITIAL)

return FALSE;
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else
return TRUE;

}

mt b1O()
{

BBIRD a TRUE;
FIRST = TRUE;
sat[O] = 'B';
sat[l] = '1';
sat(2] = '0';
clear.all();
set-option(mn,3.,10);

it (INITIAL)
return FALSE;

else
return TRUE;

mt b11()
=

BFBIRD = TRUE;
FIRST a TRUE;

sat[O] = 'B';
sat[l] = '1';
mat[21 - '1';
clear-all();

set.option(mun,3,11);
it (INITIAL)

return FALSE;
else

return TRUE;

int b12()

B_BIRD = TRUE;
FIRST = TRUE;
sat[O] = 'B';
sat[l] = '1';
sat[2J = '2';
clear-all();
set-option(mn,3,12);
if (INITIAL)

return FALSE;
else

return TRUE;

int b13()
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B-.BIRD = TRUE;
FIRST = TRUE;
satEOl = 'B';
satEl) =I,
sat[2J = '3';
clesar-.allC);
sot..option~mn,3, 13);
it (INITIAL)
return FALSE;

else
return TRUE;

int bl4()

B-.BIRD = TRUE;
FIRST = TRUE;
sat[O) = 'B';
satcl) = I1';
sat[2) = '4';

net-o.ption~mn,3, 14);
it (INITIAL)

return FALSE;
else

return TRUE;

/*****get sat name from user. Assume B model satellite*****/
int othero)

char sat..def [6;
mnt ii;

apen-.vindov(20,8,60,1O,WHITE,GREEN,1.2);
gotoxy(1,3);
cputsC'Satellite Model? )
sat-.det [QJ = 4;
uy-.cgetCseat-.def);
for~il=2; ii<5;il++)

sat~il-2J = sat..def [ill;
if~satCOJ == 'A')

B-.BIRD = FALSE;
else

B-.BIRD = TRUE;
close..window();
clear-.allC);
not-.option~mn,3, 15);
if (INITIAL)
return FALSE;

else
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return TRUE;
}
/****function for menu selection when disabling all others by

remote-slave function*****/
int remote-stub(void)
{

error.message("Remote Master Setting Satellite Model! !");

return FALSE;
}

/*****enable trigger printing*****/

int tprnt(void)

if(tut..option(mn,6,i)) {
clear.option(ran,5,1);
PRINT-TRIGGER = FALSE;
if (INITIAL)

return FALSE;
else

return TRUE;
}

else {
eetoptionCmn, 5,1);
PRINT-TRIGGER = TRUE;
if(INITIAL)

return FALSE;
else

return TRUE;

/*****set up timed print*****/
int prnt(void)

char pmin[6], *pointer;
int temp;

it(test-option(mn,5,2))
clearoption (ran,5,2);
PRINTLOGUP = FALSE;
if (INITIAL)

return FALSE;
else

return TRUE;
}

else
set.option(ran,5,2);
open.window(20,8,70,1O,WHITE,GREEN,1,2);
gotoxy(1,3);
cputs('Minutes Between Printouts? (I to 120)
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pmin[O] = 3;
my.cgets(pmin);
pointer = pmin + 2;
temp = atoi(pointer);
ii((temp < 1) 11 (temp > 120)) {

error.message("Illegal Log Time!!!!! Try Again.");
close.window();
return FALSE;

else {
print-time = (60 * temp)*180/10 + 1;
print-count = 3*180/10+1;
PRIIT_LOGUP = TRUE;
close-window();
if (INITIAL)

return FALSE;
else

return TRUE;
}

/ee***enable/disable trigger disk. Function toggles each time when

selected*****/
int tdac(void)

if(test.option(mn,6,3)) {
clear.option(mn,5,3);
DISK-TRIGGER = FALSE;
it (INITIAL)

return FALSE;
else

return TRUE;

else {
set.option(mn,5 ,3);
DISK-TRIGGER = TRUE;
iW (INITIAL)

return FALSE;
else
return TRUE;

/e****enable timed disk saving*****/
dsc(void)
{

char pmin[6J, *pointer;
int temp;
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if(test..option~mn,5,4)){
elear-.option Can, 5,4);
DISK-.LOG-.UP = FALSE;
if (INITIAL)
return FALSE;

else
return TRUE;

else{
met-.option~mn,5,4);
open..vindowC20,8,70,10,WEITE,GREEN,1,2);
gotoxy(1, 3);
cputsC"Minutes Between Disk Saves? (I to 120)
pain[O] = 3;
my..cgetu~pmin);
pointer =pmin + 2;
temp = atoi~pointer);
if((temp < 1) 11 (temp > 120))C

error..measageC"Illegal Log Time! I! Try Again.");
close-w.indou C);
return FALSE;

disk..time = (60 * temp)*180/10 + 1;
disk-count = 3*180/j0 + 1;
DISK-LOG-UP = TRUE;
close..vindow C);
it(CINITIAL)

return FALSE;
else

return TRUE;

/*****gpm start window*****/
int gpmet(void)

mnt tamp;
temp = gpm-starto);
if( 'temp)
return FALSE;

if C! IIITIAL)
return TRUE;

else
return FALSE;

/*****gpm control window*****/
int gpmcont (void)
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gpmncontrol();

if( !INITIAL)
return FALSE;

else
return TRUE;

}

/*****call ray start software*****/

int rayst(void)

ray-start C);

it (INITIAL)
return FALSE;

else
return TRUE;

/*****call ray freq offset function*****/

int raycont(void)

ray-control();

if (INITIAL)
return FALSE;

else
return TRUE;
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*File : pio.h
*By : Jim Coppola
* : 25 Jul 92
* : Version 1.0
*Update:
*By

*Description: Header file for the parallel port function listed in
* pio.c.
*

extern char *nextserialin, *nextserialout;

/*****parallel prototypes*****/

void initporto;
int getbito;
void clear.parallel-queue();
void closeparallel();

/* ****serial macros**** */

#define bit-ready( (nextparallelin!=nextparallelout)

/* ****parallel port addresses**** */

/*****parallel port address : set for CPH/P operation Ox310*****/

*def ine ADDRESS 0x310
*define DATAOUT ADDRESS
*define ADATAIN ADDRESS
fdefin. BDATAIN ADDRESS + 1;
#def ine CONTROL 0x313

/*****parallel interrupt values*****/
*define IRQENABLE OxF7
*define IRQDISABLE Ox08
#define PARALLELINT OxOB
fdefino PIC01 0x21 /*8259 interrupt controller*/
*define PICQO 0x20 /*8259 interrupt controller*/
*define EOI Ox20 /*end of interrupt*/

/*****parallel input interrupt buffer*****/
#define PARALLELBUFFERSIZE 1024
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• File : pio.c

• by Jim Coppola
* 1 Jul 92

• File where all 24 bit pio port control functions are kept
• Functions:
• initport()
* getbit()
• putbit()
• setportoutC)
• setportin()

* Global Variables Used : **NONE**
* Global Variables Changed PARALLEL-UP

*include <dos.h>
#include <conio.h>
#include <stdio.h>
#include "pic.h"
*include "timer.h"
*include "system.h"

#define TRUE 1
*define FALSE 0

int PARALLELTIMEOUT = 6;
static char parallel-buffer[PARALLELBUFFERSIZE];
char *nextparallelin = parallel-buffer;
char *nextparallelout parallel-buffer;
int parallel-count;

static void (interrupt far *oldparallelint)(void);
static void interrupt far newparallelint(void);

/*****clear parallel input buffer*****/
void clear-parallel-queue()
{

nextparallelin = nextparallelout = parallel-buffer;
parallel-count = 0;

}

/*****interrupt service routine for parallel input*****/
static void interrupt far newparallelint(void)
{

int c;

outp(PICOO,EOI);
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it (uextparallelin == parallel..buf f or + PARALLELBUFFERSIZE)
uextpa~ralleliu parallel-buiffer;

c a inp(ADATAIN);
nuextpazalleliu++ =(char) C;

parallel..count++;

/*****initialize parallel port and set up interrupt vectorC.)*e**e/

void initport()

PIRALLELTIMEOUT = 5;

/*****set up interrupt vector*****/

outp(PIC01, (inpCPIC01) I IRQDISABLE));
aldparallelint = getvectCPARALLELINT);
setvect(PARALLELIIT, newparallelint);
outp(PICOI, (inp(PICOI) & IRQENABLE));

/*configure port*/
outp(COITROL, OxE1);
outp(COITROL, OxOg);

/*****f luck existing parallel interrupts*****/
inp(ADATAIN);

/**e***clear serial buff er*****/
cleax..pa~rallel..queue C);
PARALLEL-UP aTRUE;

/*****restore the interrupt vector*****/

void restore-.parallelint (void)

if (oldpara~llelint)
setvectCPARALLELINT, oldpazallelint);

PARALLEL-UP = FALSE;

/*****close the port by resetting vector*****/
void clomeparalleiO)

restore..parallelintoC;

/*****read a. character from the input buffer*****/
jut gotbito)
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int rot;

set.timer(O.PARALLELTIMEOUT);
vhile(!bitreadyO) (

if(timed.out(parallel-timer))
return FALSE;

}
if (nextparallelout == parallel-buffer + PARALLELBUFFERSIZE)

noxtparallelout a parallel-buffer;
-- parallel_count;
rot a *noxtparallelout++;
return (rot);

/*****con•2gur. portA for output, not used in system*****/
void setportout()

int config a OxAB;

outport(COITROLconfig);

}

/*****configure portA for input, used to initialize port. Probably not

needed, but put it before card was working.*****/
void netportin()

Jnt config = Ox9B;

outport(CONTROL.config);
}

/*****set a reset command to the command register of the PIO*****/

void resetporto)

int config = OxIB;

outport(CONTROLconfig);
aetportin();

}

/*****write data to the A port. Not used in system*****/
void putbit(bits)

int bits;

outport (DATAOUT,bits);
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/e *.***************************************************

*File port.h
*By Jim Coppola
* 19 Jul 92

* :Version 1.0
*Update:
*By

*Description: Header file for the serial port function listed in
* port.c. Code modified from the book extending turbo C professional
* by Al Stevens.

*

***************************************************** ,/

I* ****serial prototypes */

void openport(unsigned,intintint,int);
int get.char(unsigned port);
int send.char(unsigned port.unsigned char c);
int xmit-rdy(unsigned port);
int char.rdy(unsigned port);
void clear-serial.queue(unsigned port);
void clear-xmit.queue(unsigned port);
void closbport(unsigned port);

/* ****serial port addresses**** */

/*****8250 UART base port address COMI = 3F8, COM2 2F8.****/

#define CONI Ox3F8
fdefine INTI OxOC
dtefine COM2 Ox2F8

*define I1T2 OxOB

84efine COM Ox14 /*bios com interrupt*/

/*****serial interrupt values*****/

sdefine IRQEIBI OxEF
define DISABLEI OX10

*dsefine IRQEIB2 0xF7
*define DISABLE2 Ox08
#define PICOI 0x21 /*8259 interrupt controller*/
84e1ine PICQO 0x20
fdefine EOI Ox20 /*end of interrupt*/
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/*****line status register values*****/

#define XMITDATAREADY Ox20

/*****.odem control reguster vlaues*****/

#define DTR 1
#define RTS 2
fdefine OUT2 8

/*****ASCII serial control characters*****/

#define SON 1
fdefine EOT 4
Mefine ACK 6
*define NAK OxIS
#define CAN Oxl8
#define CR OxOD
/***** interrupt enable register signals*****/

#define DATAREADY 1

/*****serial input interrupt buffer*****/
*define SERIALBUFFERSIZE 1024

eFile port.c
*By Jim Coppola
S :01 Feb 92

* :Version 1.0

*Update:
*By

*Description: contains interrupt driven port routines to control
"* the RS-232 ports. COMI and COM2 ports are supported. Receive is
"* interrupt driven with a 1024 character buffer. Transmit is polled
"* output, it waits until xmit buffer is empty to avoid ovrwrites.

G

* Global Variables Used None
* Global Variables Changed :None

*

#include <dos.h>
#include <conio.h>
#include <stdio.h>

#include "system.h"
#include "port.h"
#include "tier. h"

Mdefine TRUE 1
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fdefine FALSE 0

/*****set up receive buffers for interrupt service routine*****/
static char buffiSERIALBUFFERSIZEJ,buff2[SERIALBUFFERSIZE];
static char xbuffi[SERIALBUFFERSIZE],xbuff2E2[SERIALBUFFERSIZE];

/*****pointers for queue management*****/
char *nextinl = buffl;
char *nextoutl = buffl;
char *nextin2 = buff2;
char *nextout2 = buff2;

char *nextxmitini = xbuffl;
char *nextxmitoutl = xbuffl;
char *nextxitin2 = xbuff2;
char *nextxmitout2 = xbuff2;

/*****package variables*****/

int TIMEOUT, MODEMCTL, LINESTATUS, MODEMSTATUS;
int INTIDEIT, INTEIABLE, RXDATA;

/*****isr declarations*****/
static void (interrupt far *oldintl)(void);
static void (interrupt far *oldint2)(void);
static void interrupt far newintl(void);
static void interrupt far newint2(void);

/*****clear xmit buffer*****/
void clear.xmit-queue(unsigned port)
{

if(port == 1) {
nextxmitinl = nextxmitoutl = xbuffl;

}

else {
nextxmitin2 = nextxmitout2 = xbuff2;

}

/*****clear serial input buffer*****/

void clear.serial-queue(unsigned port)

if(port == 1)
nextini = nextoutl = buffl;

I
else {

nextin2 = nextout2 = buff2;
}

/*****interrupt service routine for serial input. coml
and coa2 supported. This one is for coml*****/
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static void interrupt far newintl(void)
{

int C;
outp(PICOOEOI);
if(nextinl == buffl + SERIALBUFFERSIZE)

nextinl = buffl;
c = inp(COMl);
*eoxtinl++ = (char) c;

/*****interrupt service routine for serial input com2*****/

static void interrupt far neuint2(void)

int c;
outp(PICOO,EOI);
if(nextin2 == buff2 + SERIALBUFFERSIZE)

nextin2 = buff2;
c = inp(COM2);

*nextin2++ = (char) c;

/*****function to check if port is up *****/

int port.up(unsigned port)
{

if(port == 1)
return COMIUP;

else
return COM2_UP;

/*****initialize serial port and set up interrupt vector(s)*****/

void openport(port,baud,bits,parity,stop)
unsigned port;
int baud, bits, parity, stop;

unsigned char pattern = 0;

/*****remote slave should have longer timeout*****/

if( !REMOTESLAVE)
TIMEOUT = 5;

else

TIMEOUT = 8;

switch(baud)

case 110 pattern = OxOO;
break;
case 150 pattern = Ox20;
break;
case 300 pattern = Ox40;
break;
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case 600 pattern = OxSO;
break;
case 1200 pattern = Ox80;
break;
case 2400 pattern = OxAO;
break;
case 4800 pattern = OxCO;
break;
case 9600 pattern = OxEO;
break;
default pattern = OxAO;

switch(parity)
{

case 0 : pattern = pattern; /*no parity*/
break;
case I : pattern = pattern I Ox08; /*odd parity*/
break;
case 2 : pattern = pattern I Ox18; /*even parity*/
break;
default : pattern = pattern;

switch(stop)
{

case 0 pattern = pattern; /*no stop bits*/
break;

case 1 pattern = pattern I Ox04; /*one stop bit*/
break;
default pattern = pattern;

switch(bits)

case 7 pattern = pattern I Ox02;
break;
case 8 pattern = pattern I Ox03;
break;
default pattern = pattern I Ox02;

I
/*****use dos interrupt to set port parameters*****/

_DX = port-i;
=AH z 0;

=AL - pattern;
geninterrupt(COM);

/*****set up interrupt vector*****/

if(port == 1) {
MODENCTL = CONi + 4;
IrTENABLE = COM1 + 1;
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RIDATA = COMI;
INTIDENT = COMI + 2;
LINESTATUS =COMI + 5;
MODEMSTATUS =COMI + 6;
ifColdintl NULL)

oldintl getvactCINTI);
s~tvect(INIi, nevinti);
outpCMODEMCTL, CinpCMODEMCTL) I DTR IRTS IOUT2));
outp(PICO1, CinpCPICOI) & IRQENBI));
outp(INTENABLE. DATAREADY);
COM1..UP = TRUE;

else{
MODEMCTL = COM2 + 4;
INTENABLE = COM2 + 1;
RXDATA = COM2;
IITIDEIT = CON 2 + 2;
LINESTATUS COM2 + 5;
MODENSTATUS =COM2 + 6;
if(oldint2 ==NULL)
oldint2 = getvact(INT2);

setvoct(INT2, nevint2);
outpCMODEMCTL, CinpCMODEMCTL) IDTR IRTS IOUT2));
outp(PICOI, CinpCPICOI) & IRQENB2));
outpCINTENABLE, DATAREADY);
COK2_.UP = TRUE;

outpCPICOO, EOI);

/*****fluch existing srial interrupts*****/
inp(RXDATA);
inpCINTIDENT);
inp(LIVESTATUS);
inp(MODEMSTATUS);

/*****cleeay serial buffer*****/
cleax...erial..queue (port);
clear..xmit..queue(port);

/*****restore the serial interrupt vector*****/
void restore...erialint(unsigned port)

if(port == 1){
if (oldint 1)

metvect(INTI ,oldinti);
outpCPICOI, CinpCPICOI) I DISABLEI));
COM1..UP =FALSr9;

else{
if(oldint2)
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metvect(INT2,oldint2);
outp(PICOl, (inp(PICO1) I DISABLE2));
COM2_UP = FALSE;

}

/*****close the serial port by resetting vector*****/
void closeport(unsigned port)
{

restore-serialint(port);}

/*****check if port ready for xmit character*****/
int xmit.ready(unsigned port)
{

unsigned local-port;

if(port == 1)
local-port = COMI;

else
local-port = COM2;

if((inp(local-port + 5) & XMITDATAREADY) == 0)
return FALSE;

else
return TRUE;

/*****check if xmit buffer is empty*****/
int xmit-bufferaempty(unsigned port)
{

unsigned local-port;

if(port == 1) {
if(nextxmitinI nextxmitoutl)

return FALSE;
else

return TRUE;
}
lse {
ifCnextxmitin2 ! nextxmitout2)

return FALSE;
else

return TRUE;
}

/*****send a char to the serial port*****/

int put-chai (unsigned port,unsigned char c)
{
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unsigned local-.port;

if (port a=1)
local-port = C0141;

also
local-.port = COM2;

/*****wait till port is ready for character*****/
set-.timer(port ,TIMEOUT);
vhilg(Cinp~local..port + 5) & XMIT-.DATA..READY) == 0){
if (timed-.out (port))

return FALSE;

outp(local-.port, 0);
return TRUE;

/*****check for character waiting in input buff er*****/

int input..char..ready (unsigned port)

if(port 1) 1)
if(nextini 1= nextouti)
return TRUE;

else
return FALSE;

else{
if Cnextin2 !=nextout2)
return TRUE;

else
return FALSE;

/*****if character in xmit queue, then send it to port for xmit*****/

void xmit-.char~unsigned port)

if(port ==)1)
if(uextxmitini != nextxmitoutl){

if (nextxmitoutl = xbuff I + SERIALBTJFFERSIZE)

nextxmitouti = xbuff 1;

put-.char~port ,*nextxmitoutl++);

if(nextxmitin2 != nextxmitout2){
if Cnextxmitout2 == xbuff 2 + SERIALBUFFERSIZE)

nextxmitout2 = xbuff 2;

put-.char(port 1*nextxmitout2++);
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/****rada character trom the input buffer*****/
int get-.char~unsigned port)

unsigned char rot;

met-.timer(port ,TIMEOUT);
while(lIinput-.chax..ready (port)){
itREMOTE) (

xmit..char~remote~port);

it(timed..out Cport)){
return FALSE;

if(port == 1){
it (nextouti = butt 1 + SERIALBUFFERSIZE)
nextoutl = butt 1;

rat = *nextouti++;
if(REMOTE) j
it( (xmit-.buffer-einpty~remote-~port)) kk (xuit..xeady(reinote-.port)))

put-.cha~r(remote-.port, ret);
else (

if(noxtxmitin2 ==xbutt2 + SERIALBUFFERSIZE)
nextzmiti4n2 =xbuff2;

*nextxmitin2++ =ret;

return (ret);

else{
it (nextout2 ==butt2 + SERIALBUFFERSIZE)
nextout2 abuff2;

ret = *nextout2++;
if(REMOTE) (

it((xmit..butter-.empty(remote..port)) kk Cxmit..xeady~reruote-.port)))
put-.char~remote-port ,ret);

else (
it(nextimitinl a= buffl + SERIALBUFFERSIZE)

nextxinitinI = xbutti;
*nextinl++ = ret;

return Cret);
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/*****ruction to check and see if a character is ready for calling

routine*****/
int char-rdy(unsigned port)

return input-char-ready(port);
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*File : printer.c
*By : Jim Coppola
* : 22 Sep 92

* : Version 1.0
*Update:
*By

:Description: Functions to control the printer

* Global Variables Used None
C Global Variables Changed None

#include <bios.h>
#include "system.hh"
#include "interupt.h"

/***** function to check if printer is up and ready *****/

int printer.ready (void)

int status;

status = biosprint(200,print-port);
ifC(status & OxO0) I1 (status & Ox08) II (status & Ox20))

return FALSE;
else

return TRUE;
}

/C*C** initialize printer *****/

int initialize.printer(void)

int check;
check = biosprint(1,O,printport);
check++; /*****just for compiler warning *****/
return (printer.readyo);

/*e*e. check to see if printer busy *****/

int printer-busy(void)

int status;

status = biosprint(2,0,print-port);
status &a Ox80;
if(status == 0)

return TRUE;
else

146



return FALSE;

/**** print a character to the system selected printer port *****/
void print-char(char char-in)

int status;

while(printer.busyC));
status = biosprint(Ochar.in,print-port);
status++; /***just to get rid of compiler warning **e**/

I

/.... print a string to the system selected printer port *****/

void printstring(char *stringin)

int status;
char charout;

char-out = *(string-in++);

while(char-out != 0) (
print-char(char.out);
char-out = *(stringin++);
if(!printer.ready) (

restore-keyboard();
*rrormessage("Printer Error. Terminating Print.");
intercept-keyboardC);

}
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• File : ray.c
* by Jim Coppola
* 18 Jul 92
• version 1.0

*Description: Contains functions to interface to the GPM beacon port,
*receive the beacon data, then call update routines to decode and display

*the SCr configuration.

• Global Variables Used update, restart, data, index, remote,

• remote-slave,
* Global Variables Changed update, data, index, remote

*include <dos.h>
#include <stdio.h>
#include "system.h"
Sinclude "port .h"

int ray-notice.up;

/*****function to strip bits out of ASCII characters sent by the

Raytheon receiver. Assume bits packed msb -> lob 8 at a time*****/
int raybits(int charin)
{

int i2,temp;
for(i2=0; i2<8; i2++)
{

teamp charin & OxO1;
if(temp == 0)

data[index] = 0;

else
data[index] = 1;

charin = charin >> 1;
index++;
if(index >= 100)

return TRUE;
}
return FALSE;

/*****function to talk to the port driver*****/

int ray.get-char()
{

unsigned corn;
int charin, test;

co-n = beacon-port;
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charin a get-.cha~r(com);
test atime&..out~com);
if((test) kk (!restart)){

ifC ray-.notic...up){
.y..noticeC'INo Data from Beacon Receiver!!!");
ray-notice-.up = TRUE;
update a FALSE;

it(restsxt){
close-window();
ray-n.otice..up = FALSE;
update uTRUE;

it(ray-.notice-.up){
close-.window();
ray-.notice-.up = FALSE;
update - TRUE;

return (char-.in);

/*****function to search for start string sent by Raytheon SABR*****/

void findstart()

char startES) = sItJarV)
mnt go a TRUE;
char char..in;
int il 0;

while (go)

it (restart)
break;

char-.in a ray...get-.char C;
if(char-in == start~ilJ){

else{

)ii 
0;

if(ii >= 5)
go a FALSE;

149



/*****main function in ray.c. Finds starts, gets characters, strips

out beacon bits, then displays the data. If remote master or slave,
mends/receives the satellite name.*****/
void raytheon()
{
unsigned com;
int il, ji, char-in, gofinished, update-labels;
char quitO a "ATHO";
con a beacon-port;

/*****if remote slave, rs software opens the coml port.*****/

if(!REMOTESLAVE)
openport(com,9600,8,0,1);

j1 a 0;
go a 1;

update-labels = FALSE;
ray.notice.up= FALSE;

while(go)
{
/*****if restart, get out now!!*****/

if(restart)
break;

it(ray-notice-up)

close-window();
ray-notice.up = FALSE;
update = TRUE;

}

findstart C);
index = 0;
while(index < 100)
{

if (restart)
return;

char-in = ray-get.charC);
finished = raybits(char-in);

if(index == 48)
display.clocko);

if(finished)
break;

}
display.datao;
if(update-labels)(

display-satC);

update-labels = FALSE;
}
if(REMOTESLAVE){

char-in z 0;
while(char.in SOH)

char-in = get.char(remote-port);
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for~il=O;il<3;i1++) (
char-.ini a get-.chax(remote..port);

sat Eu) = char-in;
update-.labels TRUE;

ui(REuaTE){
put..char(remote-port ,SOH);

put-.chaxrermote-.port, sat [il));

it Cchar-.rdy(ramote-port)){
char-in z get..char(ramote..port);
if(char-.in = quit Eji]){

j 1++;
if(JI >= 3)
kill-reaote-..asterC);

also
Ji 0;

else
ji 0;



*File remote.c
*By Jim Coppola

0 :O Sep 92
* :Version 1.0

*Update:
*By

*Description: Functions to control the remote functions

* Global Variables Used
* Global Variables Changed REMOTE, remote-slave

#include <stdio.h>
*include <dos.h>
#include <conio.h>
*include "timer. h"
#include "system. h"
#include "port.h"

/* ***** Modem Definitions *e**/
/e*e**this code belongs in modem.c, but pulled in for this

application*****/

/***e*Hayes modem control strings *****/

*define RESETMODEM "ATZ\r'"
#define IZNITMODEM "AT&C1EOM1S7=60S11=SSV1X3SO=O\r'"
#define HINGUP "-+++'ATHO\r'ATSO=O\r'"
#define ANSWER "ATSO:I\r"

/***** prototypes *****/

void initializemodem(void);

void call-remote(char *);
void anvaert-modem(void);
void hangup(void);
void release.modem(void);

char DIALO = "ATDT";
char phone.number[C25;/*****max phone number length =2*****/

/*e*** send a string to the modem *****/

static void modem.out(char *s)

while (*s) {
it C*s = '"3 {

set-timer(O,1);
while(Itimedout(O));

}
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else it (!put-.char~ramote-.port,*s))
break;

5++;

/...iuitialize the modem ***

void initializemodem(void)

/*****hardcoded for ZOOM and DATACOM modem*****/
openport (remote..port, 2400 *8.0,1);

inodem-.out (RESETMODEM);
modom-.out (INITMODEM);
clear..serial-.queue (remote-.port);
cleax..xmit-.queue Cremote..port);

/*****release the modem ***

void release-.modem('void)

modem...out (RESETMODEM);
clea~r...erial-.queue Cremote-.port);
clear-x.mit-.queue (remot e..port);

/000place a call ***
void call-.remote(char *phoneno)

modem..out (DIAL);

modem-.out (phoueno);
uodem-.out("\r");
clear-..erial..queue (remote..port);
clear..xmit..queue Cremote-.port);

/0**ansver a call ooo
void ansver,.modem Cvoid)

modem-.out (ANSWER);
clear..uerial-queue~remote~port);
clearx..xmit-.queue(remote-port);

/***hang up the call *o*
void hanglap(void)

aodem~out (HANGUP);
clear-..erial-.queue(remote..port);
clear-.xait-.queue~romote-port);
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/*****funct ion to got phone number to dial*****/
void get-.phon...number (void)

char *pointer;

open-..indow(20,8,BO,1O.WBITE,GREEN, 1,2);
gotoxy(1,3);
cputs("Phons Number To Dial? "1);
phone-.number [0) = 17;
uy-..gets(phone-.number);

close-w.indow();

/*****remote master code. Called from options file*****/
void remote..mauter (void)

int time-.out, go, sync-.counxt, il;
char cha~r-.in, beacon-.out[B), *phone-pointer;

remote-.port = 2;
my-.notice("Initializing Modem");
initializomodemo;
close~vindov C);
get-.phone..number 0;
uy..notic.Q'Calling Remote Location");
phone-.pointer = kphone..number [0) + 2;
call-remote (phone..point or);
set..timer(0,5);
while( !timed..out(0));
close..window C);
*y...otice("Waiting f or Remote to Answer");
set-.timer(O,5);
whileC Itimed..out(a));

time-.out = 0;
go --TRUE;

/*****wait for slave to answer*****/
while(go) {

char-.in = get-.char(remote..port);
if Ctimed-out Cremot...port)){

time-.out++;
if(time..out > 3){

sy..noticeC"Wait Time Out Occured!! Continue??");
char-.in - bioakeyCO);
close-w.indov C);
it(tolover~charxin) == )y))

time-.out = 0;
else {

close-..imdowoC;
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hangup 0;
release-.modemnC;
return;

sync-.count = 0;
wbil'4(sync-.count < 3){

if(char..in a= SOB)
aync-.coiint++;

else (
11 C !timed-out (remote..port))

sync-.count = 0;
else

sync-.count++;

}tsn-on =3

go = FALSE;
char-.in a get-.char~ramote-.port);

close-w.indoa C);

itoa(roeiver~boacon..out ,1O);
Tor~il=O;il<3;iI++) (

put-.char(remote..port,S);
put-.char~remot...port ,beacon-.out [0]);

while(chax..rdy(ramote-.port))
char-.in -get-.cha~r(remote-.port);

go =TRUE;

il 0;
while~go){

if~char..in ==ACK){
REMOTE =TRUE;
go = FALSE;

char-.in =get-char~remote-.port);

it~timed-.out~ramote-.port) 11 Cil > 3))
go = FALSE;

ifC'REMOTE){
error-messageC'Handshake Sync Failed, Try Again!'!!');
hanguip ;
release-modemo;
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else {
while(char.rdy(remote.port))

char-in = get.char(remote-port);

my.notice("Sync Established");
set_timer(O,2';
while(!timed_out(O));
close-window();
clear-serial.queue(receiver);
clear-xmit-queue(remoteport);

/*****function to kill remote master functions*****/

void kill-remote-masterC)
{

mynotice("Remote Stopped. Hanging Up Modem");
hangupo;
release-modemC);
close-window();
REMOTE = FALSE;

/*****function to set up modem and port parameters for remote
slave*****/
void remote-slave(void)
{

int time-out, go, sync-count, il;
char char-in;
char connect] = {CIJO',)N),)J,)EI,)C),JT)};

remote-port = 1;
my.notice("Initializing Modem");
initializemodemo);
close-windowC);
my-notice("Waiting To Answer Phone. Any Key To Quit.");

answer-modemo);
go = TRUE;
il = 0;
while(go) {

if(bioskey(i)) {
close-vindowC);
my-notice("Clearing Modem");
hangup();
release-modemC);
close_windowC);

return;
I

/*****get characters until modem informs us it connects*****/
char-in = get-char(remote.port);

if(char-in connect[ill)
l++;
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il = 0;
Wifl "= 7)
go = FALSE;

close window C);

while (char-.rdy (remote..port))
char-in =get-.chax~remote-.port);

/*****connected, now initiate syncronization*****/

sync-.count =0;

go = TRUE;

while~go){
for(il=0; ±1(4; ii++)

put-char~ramote-.port ,SOH);
char.An = get-.char~remote..port);
*ync-.count++;
it((timed-.out(remote-port)) 11 (sync-count >= 20))

go = FALSE;
if Cchar-.in == SOB){

char-.in = get-.char(remote..port);
if((cha~r-n == '0') 11I (char-.in ='11')) f

RENOTE..SLAVE = TRUE;
for(il0; ±1<3; i1++)

piat-.char~remote-.port,ACK);
go a FALSE;
/*****got reciever, either GPM or Raytheon*****/
if(char..in == 0')
receiver =0;

else
receiver =1;

while( ichar..rdy~remote-.port))
cha~r-.in = get-.char~remote-.port);

if C REMOTE-.SLAVE) {
error-message("Haxidshake Sync Failed, Try Again!!!)
hangup 0;
release-.modemo);

else j
for(i1=O; ±1<5; ±14+)

put-chax~remote-port ,ACK);
my-notice ("Sync Established");
clear-.serial-queue~re,.eiver);
set..timerCO,2);
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while( timed-outCO));
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*File screen.h
*By Jim Coppola
* :27 Jul 92
* :Version 1.0

*Update:
*By

*Description: Header file for screen functions

void display.clock(void);
void display.data(void);
void display.system(void):

*File : screen.c
*By Jim Coppola
* : 28 Jul 92
* : Version 1.0
*Update:
*By

*Description: procedures which output to the screen

* Global Variables Used : update, data[], old[I, BBIRD, sys.time,
" ail-date, IRIGUP, INTERRUPT-UP, FGCOLOR, BGCOLOR, receiver,
"* PRINTERUP, DISK.LOGUP.
* Global Variables Changed : old[]

#include <conio.h>
#include <string.h>
#include "system.h"

/*****global toggles/place holders*****/
int CONTSHF = FALSE;
int BERT = FALSE;

int OLDSHFPWR = OxFF;
int COMMANDPWR = OxFF;
int BITERRATE = OxFF;
int SBITRATE = OxFF;
int UPSTRENGTH = OxFF;
int DEMOD = OxFF;

/*****display positions for various blocks and stuff*****/
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int timex = 36;
mnt timey = 2;
int datex = 70;
int datey a 2;
int clockx = 37;
int clocky = 3;
int ditff = 23;
int ditty a 4;

int statuhx = 20;
mnt atatusy = 7;

int cozifigux = 60;
mnt coufiguy = 8;
int configdx = 70;
mnt cont igdy =8;

int leftx = 22;
int lefty = 16;
mnt offset = 19;
mnt rightx = 65;
zint righty = 16;

/*****fiunction prototype****/
void display-.laboels(void);

/*****routine to update status section of display*****/
void update-..tatus Cvoid)

static char *onelOI = "i",NULL);
static char *zeroO[I = {"0",NULL};
char **one, **zero;

one = aned;
zero = zeroO;

itf((data[82 !zold[82)) 11 (data[83 !=oldE83]))

gotoxy(statusx,statusy);
CONTSHF = FALSE;
old [82) = data [82);
old[833 = dataCB3J;
if(oldE821)

it~old[83J)
CONTSHF = TRUE;
cputs("SEF COlT");

else
cputs("BYPASS )
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also

if (old (83] )

textcolorCFGCOLOR + BLINK);
cputsC" EAN *s);
toxtcolor(FGCOLOR);

I
else

cputs('ISTAIDBY '9);

/*****command accepted*****/
it(old[72J 1= data(72J){

old[72) = data(72);
gotaxy~statusx, statusy+1);
if(old(72)) {

cputu C'ACCEPTED"i);
if (PRINT-.TRIGGER){

restart =TRUE;
printnow TRUE;

cputs('RESET 4);

/*****STG update*****/
if(data[70) I old(70))

gotoxy~statusx~statusy+2);
old[70) = data(70);
if (old (70] )

cputsC"ENABLED )
elso

cputs("DISABLED');

/*****aerial command*****/
if(Cdata(75J '=old[75]) 11 CdataE76 !=old[76)) 11 Cdata(77] kold[77]))

old (76] data (76];
old (77] data[77);
gotoxy(statuux, statusy+3);
if Cold (75])
cputs(*one);

else
cputsC*zero);

if Cold (76))
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cputs(*one);
else

cputs(*zaro);
if (old (77])

cputsC*oiie);
else

cputu(*zero);

/*****broadside cmd*****/

if((data[48) '=old[48J) 11 (data[49J !=oldE49]) 11 (dataE[o] '=old[S0]))

old (48) = data[48);
old(49J a dataE493;
old[60J =. data[S50J;
gotoxy~statusx, statusy+4);
jifold (48))
cputs(*oue);

else
cputs(*zero);

if (old[f491))
cputs(*oue);

else
cputs(*zero);

if(old(50))
cputs (*ons);

also
cputs(*zero);

cputs(" 96;

mf (data (80) I old (80))

gotoxy~statuax, statusy+S);
old[80) a data[80];
if (old (80))

cputm ("ENABLED )
else

cputs("DISABLED');

/C*****outineC to update the config part display******/
void update-.config~void)

/*****uplink band*****/

if((data(6S8]=old(68]) I (dataC69] != old[69J))

gotoxy Cconf gu,conl iguy);
old[68] data[68);
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old £69] = data eq3';
it(old[68J) {
if Cold[691))

textcalor CFGCOLOR+BLINK);
cput. ('CONMUTATE");
text color CFGCOLOR);

else
cputs('UIF ;

else
cputs("SHF

/*****uplink bandwidth*****/
if (data (58) ! = old (58]){

old[SS] = data [58);
gotoxy(configux, configuy+1);
if (old [58])

cputs("NARROW");
else

cputsC'WIDE';

/*****uplink modulation*****/
if(data[SO] != old[56]){

old [56) = data[56];
gotoxy~couifigiix,configuy+2);
if~old[561)

cputsQ'AFSAT II");
else

cputuC"AFSAT I )

/*****uplink crypto*****/
if(data[783 1 old[78]){

old[78) = data [78);
gotoxy(configux,configuy+3);
if (old [78])

cputs ("ILSGII);
elase

cputsC"KI )

/****b*uplink AFSAT II status*****/
if(old[74) ! data[74J){

old[74) - data[74);
gotoxy~configux, configuy+4);
if~old[56]) {
if Cold [74))

cputs ("Hopping");
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else
cputs("Fixed m)

else
cputsQ'I

/*****update downlink side of configuration menu*****/
/*****downl ink band*****/
it(B-.BIRD) (
ii(data[90)'=old(901) I Cdata[91] 1= old[91l)))
gotoxy(configdx, configdy);
if(data[903))

if (data (913))
cputa (I6UHF/SHFIS);

else
cputs("UHF )

else
if (data [91)

cputs('SHF )

else

gotoxy(configdx, coat igdy);
cputs("UEF I)

/*****downlink banudwidth*****/
if(data[59) != old[59]){
old (59) = data (59);
gotoxy~configdx, configdy+l);
if Cold(591))

cputsQ'WIDE *)
else

cputs ("NARROW");

/****,~downlink modulation*****/
if(data[57] != old[671))
old[57) = data[57);
gotoxy~configdx,configdy+2);
if Cold(571))

cputsC'AFSAT I I)

else
cputsC'AFSAT II");

/*****downlink crypto*****/
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if(data[79SJ1 oldE79S))
old[79J a data[79);
gotoxy~configdx, cantigdy+3);
if (old C791)

cputsC"LSG S)

also

3. ts"K

/*****downlink AFSAT II status*****/
if(oldE73) != data[731))

old[73) a data[73);
gotoxy(configdx, configdy+4);
it(oldE571)

cputs(' m)

also {
if(oldE73J)

cputsC'Eopping');
also

cputsuQFixed )

/*****update left block of beacon display for B sat*****/
void update..leftb(void)

int il,va~lue;
char cvalue [5);

/*****afsatcom I bypass enable*****/
if~data[alJ != oldE81J) J

old[81) = data[8lJ;
gotoxy~leftx,lafty);
if (old [81))

cputsC"EIABLED e)

else
cputs ("DISABLED");

/*****Commaand address enable*****/
it(data[623 != oldES2]){

old [52] data[62];
gotoxy(leftx,lefty+ 1);
if Cold [521))

cputsC"ENABLED")
else

cputs ("DISABLED");

/*****Uplinik frequency enable*****/
it(data(53J != oldE63J){
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oldtS3) r data[63);
gotoxy~leftx, let ty+2);
if Cold(531))

eputs("ENABLED )

else
cputs(I'DISABLED');

/***ER***

if(BERT) {
value =0;
for(i10O;il<7;ii++){

value a value << 1,
value I= data[98-il);

I
if(value 1=BITERRATE){

BITERRATE = value;
gotoxy(leftx,lefty+3);
itoa (value, cvalu., 10);
cputs~cvalue);
cputs("

elseo
gotoxy(leftx,lefty+3);
cputs ("DISABLED"I);

/*****commanded shi EAN dnlink power*****/
value z 0;
for(j10O;il<B;il++){
value = value << 1;
value 1=data(89-il];

ii((value 1= COMMANDPWR 11 FIRST)){
COXMANDPWR = value;
gotoxy(leitx-offset ,lefty+4);
cputs("Commanded SHF Pur )

gotoxy~leftx,lefty+4);
itoa(value,cvalue, 10);
cputs(cvalue);
cput.C'

/*****Uplink strength or cont SEP downlink power*****/
if(data[87)) f
it(data[67) != old[673))

old[67] = data (67];
gotoxy~leftx-offset ,lefty+B);
cputBC'Cont SEP Dnlk ")

gotoxy(loftx-offaet,lafty+6);
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cputsC"SHF Dulk Pur )

it(old(66] != dataE661))
old[66J = data(66);
gotoxy~lettx,lefty+5);
i~f(data [661))

cputsC'EIABLED )
*ls*

cputs('DISABLED'9;

value a 0;
for(i1=0;i1<6;ii++){

value = value << 1;
value 1= data[66-il);

it(value 1= OLDSHFPWR) 11 (FIRST)){

gotoxy(leftx,lefty+6);
OLDSHFPWR = value;
itoa (value, cyalue, 10);
cpute(cvalue);
cputu(' B)

also
gotoxy~leitx-offaet~leity+5);
cputs("Uplink Strength ');
gotoxy(lettx-ofiaet ,lefty+6);
cputs(I"Domod Data )

ifCBERT) {
value c 0;
for(il=0;il<4;il++){

value = value << 1;
value I= data[60+il);

if(value != UPSTRENGTH){
UPSTREIGTH =value;
gotoxy~leiti,lefty+S);
itoa(value,cvalue, 10);
cputs(cvalue);
cputs("

value = 0;
for~il=0;il<3;il++){

value a value << 1;
value I= data[66-il];

if(value !=DEMOD){
gotoxy~leftx,letty+6);
itoa(value,cvalue, 10);
cputs(cvalue);
cput.C"
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else{
gotoxy(leftx,lefty+5);
eputs C"DISABLED");
gotoxy~leftx ,letty+6);
cputs ("DISABLED");

/*****update left block of beacon display for A sat*****/

void update-.lefta~void)

mnt il,value
char cvalue[S];

/**S***afsatcom I bypass enable*****/

if(dataE81) 1z oldESI))
old[813 = data[813;
gotoxy~lfxlefty);
if Cold [81))
cputs("ENABLED I)

also
cputs("'DISABLEU");

/.*****Comnmand address enable*****/
if(data[62) 1= old[621))

old[52) = data [52);
gotoxy~leftx,lefty+I);
if(old[521)

cputs ("ENABLED")
also

cputs("DISABLED");

/*****Uplink frequency enable*****/

if (data[53) ! old[531))
old[53) = dataE531;
gotoxy~leftx,lefty+2);
if Cold [53))

cputa ("ENABLED )

elseo
cputs ("DISABLED");

/***ER***

if(BERT) (
value = 0;
for(i10O;ii<7;il++){
value = value << 1;
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value I=data[98-il);

if(value 1= DITERRATE){
BITERR.ATE = value;
gotoxy(leftx,lefty+3);
itoa~value,cvalue, 10);
cputs(cvalue);
cputs(" '0);

value = 0;
for(il=Q;il<S;il++){
value =value << 1;
value I= dataE9l-il);

if(valu. != SBITRATE){
SEITRATE = value;
gotoxy(leftx,lefty+4);
itoa~value,cvalue. 10);
cputu~cvalue);
cputs(" )

gotoxy(leftx,lefty+3);
cputsC"DISABLED") ;
gotoxy(leftx, lefty+4);
cputs("DISABLED");

/*****Uplink strength, DATA DEMOD*****/
if(BERT) (
value = 0
ior(i10O;il<4;i1++){

value = value << 1;
value I= dataC60+ilJ;

if(value != UPSTRENGTH){
UPSTRENGTH = value;
gotoxy~leftx,lefty+6);
itoa~value ,cvalue,10);
cputs(cvalue);
cputuC'

value = 0;
for~il=O;il<3;il++){

value = value << 1;
value I= data[ee-ilJ;

if~value != DEMOD){
gotoxy~leftx,lefty+6);

itoavalu,cvalue.10);
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cputs~cvalue);
cputs('

elseo
gotozy~leftz,lefty+5);
cputs('DISABLED'");
gotoxy(leftz,lefty+6);
cputsC"L ISABLED");

/*****routine to update right block*****/
void update..xightoC

/*****UEF downlink - bit g1*****/
if CB-.BIRD) (

if~oldE9O] != data[9O]){
old [90) = data [90);
gotoxy~righti ,righty);
if (old [901))

cputsC'ENABLED'i)
else

cput. C"DISABLED");

else{
gotoxy~rightx~righty);
cputsC"**N/A** )

I

/*****SHF downlink enable =bit 92*****/
if (D.BI3fLD) {

if(old[9iJ ! data[913))
old[91] = data[913;
gotoxy~rightx,righty+1);
if Cold[91])

cputs("ENABLED )
else

cputsC"DISABLED");

else{
gotoxy~rightx~righty+1);
cputs("**N/A** )

/*****SHF antenna -bit 72*****/
if(old[71) != data[71J){

old[71J dataE71J;
gotoxy~rightx,righty+2);
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if (old (713))
cputuC"EC )

alse
cputs("MBA");

/****WOD bit 55*****/
ji(old(54) data[64J){

old(54) data[54>-
gotoxy (rightx ,righty+3);
if (old [543)

cputs(,ýNABLED )

else
cputs("'DISABLED");

/*****WOD2- bit 56*****/
if(old(56J da,.4[56J){

old[55) data[55];
gotoxy Crighti ,righty +4);
if (old[(55))

cputs("ENABLED )
else

cputs('DISABLED");

ý***classified telemetry*****/
if(old[991 1 data[99])

old [99) = data (99);
gotoxy(righti~righty+S);
if (old [99] )

cputs ("ENABLED )
else

cputs(I'DISABLED");

/*****AFSAT I demod data for A satellites*****/
if(IB-.BIRD) (

if(old[67J 1= data[67]){
old[67'j = data[67);
gotoxy~rightx, righty+6);
if Cold[67])

cputsC"Mark I)

else
cputsQ'Spacel");

/*****functionl to display time using global time character array*****/
void display-.time (void)

hit X,y;
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.Z(update) (
x a whereiC);
y =whereyC);

cputa~uys..time);
cputa(".O0 II)

gotoxy(datex ,datey);
cputeCmil-.date);
gotoxy~x~y);

/*****generate and display beacon clock time*****/
void display-.clock()

int day,hour~min.uec~msec~usec.ii;
char cdayE3) ,chour[3] ,cmin[3] ,caec[3J ,cmsec[7) ,cdiff [3];
static int valus[7) = 40,20,10,8,4,2,i};
static int mvalue[7) = 800,400,200,i00,80,40,20};

day~hourzinbac~msec=O;
if (update) (
for(il0; il<7; il++)

day=day + datafil] * valuefil];
if Cil>0)

hour=hour + datafil+6) * value (ii);
mini = min + data[il+13) * valuefil];
sac = sec + datafil+20J * valuefil];
maec = misc + datafil+27] mvaluefil];

if(IRIG-.UP kk INTERRUPT-.UP){
ii = diff-t.ime - sac;

i~f(il < 0)
ii += 60;

itoa(il ,cdiff, 10);
gotozy~diffx,diffy);
cputa ("Difference
cpute(cdiff);
cputsC"

masc = msec + data[34J * 10;
misc = msec + data[35] * 5;

gotoxy~clockx, clocky);
itoa(day~cday,10);
itoa~houx~chour, 10);
itoa(min,cmin,10);
itoa(sec,cosc,10);
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itoa~moseccasec, 10);
if(day < 10)

cputg(" 16);
cputs(cday);
cputc (11I);
if(hour < 10)
eputeC" 04);

cputs(chour);
cputuC1 '9);
jifcin < 10)

cputs(1"0f);
cputs~cmin);
cputsQ' it);
if(aec <10)

cput.(110'9;
cputs(csec);
cputs(" .m);
cputs~cmsec);
cputsC" "6);

I

/**routine to display current satellite ***

void display-.satoC

Ant il;

for(i10; i1<100; i1++)
old~il) = QiFF;

FIRST = TRUE;
if(sat[0J == 'A')

B_.BIRD = FALSE;
alse

B_.BIRD = TRUE;
display-.labela 0;

/*****routine to update screen labels*****/
void display-.labels C)

Ant il;

gatoxy(1,1);
textcolor(RED);
textbackground CLIGHTGRAY);
cputs(" DSCSIII')
cputs~sat);
cputsC" Beacon DisplayU)

textcolor(FGCOLOR);
textbackgroundCBGCOLOft);
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gotoxy(23,2);
cputu("System Time");

gotoxy(23.3);
cputsC'Beacon Time");

gotoxy(1, 6);
cputsC'I Status Configuration \r\n"),
cputs("I Downlink Uplink Downlink \r\n");
cputs("I Command Accept Band \r\n");
cputs(II STG Update Bandwidth \r\n");
cputs("I Serial Cmd Modulation \rWn);
cputs(Q' Broadside Cmd Crypto \r\n");
cputs(II Decover AFSAT III');

gotoxy~i, 16);
cputaC" AFSAT I Bypass UEF Downlink \r\n");
cputs(" Command Address SEF Downlink \r\n");
cputs("I Uplink Frequency 5SF Antenna \r\n");
cput.(" Bit Error Rate WOD 1 \r\n');
if (B-.BIRD) {

cputs(II WOD 2\r\n");
cput.C", Classified Tlmtry");

else{
cputs(II Bit Error Rate WOO 2 \r\n");
cputs(" Uplink Strength Classified Tlmtry\r\n");
cputs(" Demod Data AFSAT I Baseband");

gotoxy(1,24);
textcolorCRED);
textbackground(LIGHTGRAY);
cputs(II Quit Options Print Receiver Satellite IRIG Print log Disk log

for~il=2; il<24; il++)

gotoxy~l.ii);
cputs(" ");
gotoxyC8O,il);
cputsC" ')

toxtcolorCFGCOLOR);
textbackground CBGCOLOR);

/*****function to update the status line*****/
void diuplay..system~void)

gotoxyC 1.25);
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cputs(C" <Q> <Fl> <F2> ");

switch (receiver) (
case 0 cputs(" GPM ");

break;
case I cputs(" Raytheon i);

break;
case 2 cputs(" ASC-30 ");

break;
default cputs(" GPM

}

if(!BBIRD) {
cputs("DSCSIII A ");

}
else

cputs("DSCSIII B ");

if (IRIGUP)
cputs("Up "));

else
cputs("NA ");

if(PRINTERUP) {
if (PRINTLOGUP)

cputs("Logging "I);

else
cputs("Ready ");

}
else

cputs(" Down

if (DISKLOGUP)
cputs("Logging");

else
cputs("Off ");

/*****main routine, used to update bits 49-100. Called from receiver
software. Clock called separately.*****/

void display-datao)
{

hidecursor ();
if (data51])

BERT a TRUE;
else

BERT a FALSE;
if(update) {

update.status();
update.configo;
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it CB-.BIRfl)
update..1.itboC;

iipdate-.leftaC);
updat....righto;

it (FIRST)
FIRST = FALSE;
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*File : stime.c
*By : Jim Coppola

: 15 Sep 92

: Version 1.0
*Update:
*By

*Description: FuwLctions to implement system timer through MS-DOS
* and display
* Global Variables Used IRIGUP
* Global Variables Changed sys.time, mil-date
C

#include <dos.h>
#include "system.h"

/****global variables*****/
char dos.tiue[14];
unsigned char old-time;
int oldjdate;

/*****calendar conversion routine. Used to convert MS-DOS mil date

format to linear day of year. Jan 1 is considered day 1*****/
float datetojulian(int day, int month, int year)
{

float d. m, y, c, ya, ret, temp, t1, t2, t3, t4;

it(month > 2)
month = month-3;

else {
month = month + 9;
year = year - 1;

}

d = (float) day;
a = (float) month;
y - (float) year;
temp = y/100;

c = (long) (temp);
ya = (long) (y - 100.0 * c);
tl = (long) ((146097.0 * 0/4);
t2 = (long) ((1481*ya)/4);
t3 = (153*m+2)/5;
t4 = (long) (t3 + d+1721119.0);
ret -(long) (tl + t2 + t4);
if(IRIGUP)

irig-firstday = ret;
return (ret);
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/**s***function to generate date when required*****/
void init-dos()

struct date don-date;
int it, jdate. month-offset;
char temp[5);
float julianu..dat.. first-.day;
char months Q = {"JanLFeb~arApr~ayJunJulAugSopOctlovDec}l;

gotdat.(kdos..date);
julian-date = datetojulian~dos-.dat..da-.day,dos-.date.da-.mon,

don-date da-.year);
first-.day = datetojulian(i, 1,dos-.date.da-.yeax);
Julian-.date = julian-.date - first-.day + 1;
Jdate z (Unt) julian-.date;
if(jdate != old..jda~te){

old..jdat. = jdate;
itoa(doa-.date.da-.day,temp, 10);
if Cdoo..date.da-.day < 10){
mil-date[0) = '0';
mil-date[1J = temp EO];

mil-dat.COJ = temp [O];
mil-date~l] temp[l];

mil-.dateE2)
mouth-offset =Cdos-date.da...ron - 1) *3;

for(i1=0; il<3; il++)
mil-.date~il+3) months[i1 + month-.offset];

mil~date(6] = I
itoa~dos..date da-.year, temp. 10);
mil-.date [7) = temp[2];
ail-date[8] = temp [3);
ail-.date[9) = 0; /**null terminator**/

itoa(jdate,temp,10);
for~il=O; il<14;i1++)
dos-time~il) = 1 1;

dos-.tiine[3) = 1/1;

if(jdate < 10) (
doe-.time[2) = temp[0];
return;

I
if~jdate < 100){

dos-.time['.J = temp[oj;
dos-tiue[2) = tempti];
return;
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tor(il=0; ±<3; i1++)
do@-.time~il) = temp~il);

/****function called by timer interrupt when 1 second up****'*/
/*****keep it short as possible!!Mf*****/
void put..time (void)

struct time dostime;
char *Pointer =dos..time +~ 4;
mnt ii;

gettime(kdostime);
sprintf(poiuiter, '%02d %02d %02d" ,dostime .ti..hour, dostime .ti..min,

dostime.ti-.sec);

old-.time = dontime.ti-hour;
init-.dosO);

for~ilO; ±1<14; il++)
sys-.time~ii) = dos-.time[il];

display-.time();
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* File: SYSTEM.H

* by Jim Coppola
I 1Feb 92

* version 1.0

#ifdef MAIN
dtefine MAINEXTERI

lelse
*define MAINEXTERI extern
#endif

*define PIO 0x310 /*parallel port address *
#def ine TRUE 1
*define FALSE 0
*define SYS-UP TRUE
*define DOWN FALSE
*define SPACE 0x20
*define LF OxQA

void fiinish~void);

NAINEXTERI int index, old[iQO), data[lOO];
NAINEXTERN int FGCOLOR, BGCOLOR;
KAINEXTERN mnt receiver,D..BIRD,FIRST, INITIAL;
NAINEXTERI int IRIG-.UP, COMI1UP, COM2-UP,PARALLEL-.UP. PRINTER-.UP;
NAINEXTERN mnt PRIITER..UP, DISK...LOG..UP;
MAINEXTEP.N unsigned coml-timsr, com2_.timer, parallel-timer;
KAINEXTERN unsigned beacon-.port, gpm..control-port, print-.port;
KAXIEXTERN int quitnow, options, update, restart, printnow, disknow;
KAINEXTERN mnt nEMOTE, REMOTE_.SLAVE, remote-.port, START-REMOTE;
MAINEXTERN char satE3], mil-date[1O), sys-.timeE14];
NAINEXTERN unsigned dos..timer..count;
KAINEXTERN int DOS-.TIMER..UP, INTERRUPT-.UP;
KAINEXTERN float irig-..irst..day;
KAXIEXTERN unsigned long print-.time, print-.count, disk-.time, disk..count;
KAINEXTERI mnt PRINT-.LOG-UP, PRINT-.TRIGGER, DISK-.TRIGGER;
KAINEXTERN mnt diff-.time, capturenow;
KAINEXTERN char scresn-.buffer[4O96J;
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*File timer.h
*By Jim Coppola
* 19 Jul 92
* :Version 1.0
*Update:
*By

*Description: Header file for the timer functions. Taken !rum extendiLg
* turbo C professional by Al Stevens
S

S

/* ****timer prototypes**** */

void intercept-timer(void (*)(void));
void restore-timer(void);
void set-timer(unsigned timer, int secs);
int timed-out(unsigned timer);

*define PICOO 0x20
#define EI Ox20

/* $******$**$**********$*****$*****$***$****************

*File timer.c
*By Jim Coppola
S 19 Jul 92

* :Version 1.0
*Update: 10 Aug 92
*By Jim Coppola
*

*Description: File for the timer functions. Taken from extending
"* turbo C professional by Al Stevens. Added in multiple timer
"* capability for specific functions.

* Global Variables Used DISKLOG_UP, DOSTIMEUP, disk-time,
* print-time, PRINTLOGUP,
* Global Variables Changed disk-count, print-count, comltimer,
* com2_timer, parallel-timer, dos.time_count, PRINT-NOW

***************************************************** ,/

*include <stdio.h>
#include <dos.h>
#include "system.h"
#include "timer.h"
#include "interupt.h"
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/*****function prototypes*****/
static void (interrupt far *oldtimer)Cvoid);
static void interrupt far nevtimer~void);
static void (*timeout-.function) (void);

/*****intercept the timer interrupt vector*****/
void intercept..timer (void C*fn) (void))

IIif(oldtimer == NULL)

oldtimer = getvactCTIMER);

;etvact (TIMER, newtimer);

tiueout-.function = fn;

/*****restore timer interrupt vector*****/
void restore-.timero)

//if Coldtimer 1= NULL)
betvect(TIMER, oldtimer);

timeout-.function = NULL;

/*****ISR to count timer ticks*****/
static void interrupt far newtimer()

(*oldtimer) C);

if(coml...timer > 0)
if C--coml-.timer == 0 kk timeout-.function NULL)

(*timeout-f unction) C);

if~com2-timer > 0)
com2-.timer--;

ii(parallel-.timer > 0)
parallel-z.imer--;

if(DOS-.TIMER-.UP) {
dos..timer-.count--
if(dos..timer-.count == 0){

dos-.timer..count = 17;
put..time C);

if(PRINT-.L0G-j3P){
print-.count--;
if(print-count 0){

print-count =print-.time;

restart = rRUE;
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printnow = TRUE;
}

I
if (DISKLOGUP) {

disk~count--;
if(disk.count == 0) {

disk-count = disk-time;
restart = TRUE;
disknow = TRUE;

I
}

/*****set a timer for timeout watching*****/
void settimer(unsigned timer, int secs)
{

int ltime;

ltime r secs*182/1O+1;
switch(timer) {

case 0 parallel-timer = Itime;
break;
camse 1 coml-timer = Itime;
break;
case 2 com2_timer = Itime;
break;
default

I

/*****check to see if particular timer has expired*****/

int timed.out(unsigned timer)
{

int ret;

ret = FALSE;

switch(timer) {
case 0 if(parallel.timer == 0)

ret = TRUE;
break;
case I if(comlAtimer 0= 0)

ret = TRUE;
break;
case 2 if(com2" timer " 0)

ret = TRUE;
break;
default

I

if (restart)
return TRUE;
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else
return (ret);

}
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*File window.h
*By Jim Coppola
* :28 Jul 92
* :Version 1.0
*Update:
*By

*Description: Header file for pop-up window routines. Routines taken
* from "Extending Trubo C professional by Al Stevens.
*

void open.vindov(intint,int , ,int,int,int,int);
void closeovindowCvoid);
void close.all-windows(void);
void clear-window(void);

void error-message(char *);
void notice(char *);
void my.notice(char *);

int yesno(char *);

#define MAX-WINDOWS 10
#define TRUE I
#define FALSE 0

*File windov.c
*By Jim Coppola
* 28 Jul 92
* :Version 1.0
*Update:
*By
,

*Description: File for pop-up window routines. Routines taken
* from "Extending Trubo C professional by Al Stevens.

G

* Global Variables Used None
* Global Variables Changed :None

/*****include files*****/

#include <stdlib.h>
#include <conio.h>

#include <string.h>
#include <bios.h>
#include <ctype.h>
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*include "window.h
#include "keys .h"

/*****window definition structures*****/
stzuct text-.info windows [MAX-.WIKDOWS);
struct text-.infio wkw; /*working window*/

/*****winidow d~ressing*****/
struct

lit frame; /*true it window has a frame*/
lit shadow; /*0=no,1=transparent, 2=opaque*/
char *weave; /*points to video memory save buff er*I/

I dressing [MAX-.WIRDOWS);
lit curr-.wnd = 1; /*current window*/

static int post-.message~char *, nt, int, lit);

/*****open a new window*****/
void open...window~left ,top~right ,bottom,foreg,backg,frame,shadow)

lit bisize;
lit sinc = 0;

if(.hadow kk right < 80 kk bottom < 25)
sinc = 1;

btsize = Cbottom-top+1+sinc) * (right-left+i+sinc) *2;

if(curr-.wnd < MAX-WINDOWS)

if(curr-.wnd == 1)
gettextiriio~windows);

else

windows~curr-.wnd-1J .curx = wherexo2;
windows Ecurr..wnd-1) cury = whereyoC;

ifC(dressing~curr-.wnd] .wsave=malloc~blsize)) '=NULL)

gettext~leftt,top,right+sinc,bottom+sinc,
dressing [curr..wnd) .wsave);

window(left,top~right~bottom);
textcolor(foreg);
textbackground (backg);
gett ext ii a (kwkw);
dresslig~curr..wndJ .frame = frame;
dressing~curr..wnd] .shadow = shadow;
clear-.windowo;
windows~curr-.wnd++] = wkw;
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/***i*uwindow frame characters*****/
*define IV (dressing~curr-.wnd].tram. I= ? '\xda' '\Xcg')
#def ine NE Cdressing~currwvndj.trame I= ? '\xbtV '\xbb')
*def ine SE Cdressing~curr-.wnd).trame I= ? '\xdg' '\xbc')
*define SW Cdressing~curr-wnd].frame 1 ? '\xcO' '\Xce')

#def ine SIDE (dressing~curr-.wnd].frazue 1 ? '\xb3' '\xba')
#define LINE (dresaing~curr-v.nd).:frame 1 ? '\xc4' '\xcd')

/*****blank the window and draw its frame*****/
void clear-w.indow (void)

int ht = wkw.winbottom - wkw.wintop + 1;
int ud = wkw.winright - wkw.winleft + 1;
char lineC81];

clrscro);
if (dressing Ecuxr..wndj shadow)

textcolorCLIGETGRAY);
textbackground (BLACK);
window~wkw.winlefttwkw.wintop,wkw.winright+1,
*vkwinbottom+2);
for(y=2 ;y<ht+ ; y++)

gotoxy(wd+1 ,y);
putch~dressing~curr-.wndj.shadow == 2 ?

*(dressing~curr-wnd) .wsave+C(wd+l)*y-1)*2));

gotoxy(2,ht+1);
for(xO; x<vd; x++)
putch(dressing~curr..wnd].shadow == 2 ?

*(dresuing~curr-..ndj .wsave+C((wd+1)*ht+1)+x)*2));
vindow(vkw.winleit~wkw.wintop,wkw .winright,wkw.winbottom);
textattr(wkw. attribute);

if(d~rcssing~curr-..ndJ .frain.)

window(wkw.winleft,wkw.wintop,wkw.winright,wkw.winbottom+1);

memset~line+1 ,LINE~wd-2);
line (0) C IW;
line [id-1) = NE;
lineCud] = \;
cpute (line);
for(y=2 ;y<ht ;y++)

gotoxy(1 ,y);
patch(SIDE);
gotoxy(wd,y);
putch(SIDE);
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line[O) z SW;
linsew(d-i] = SE;
cputs~line).
window~wk,.vinleit+i ,vwk.wintop+i ,wkw.vinright-i ,vkw.winbottom-i);
wkw.curx = vkw.cury = 1;
gotoxy(i~i);

/*****close a window*****/
void close-.vindow(void)

mnt minc = 0;

i± (dr.. *ing Eeurr-.wnd- 1] shadow)
sinc x 1;

if(curr..wnd > 1){
puttext(wkw.winlsitt,wkw.wintop,wkw.win~right+sinc,

wkw.irinbottom+minc .dressing Ecurr-.wnd-i] .wsave);
iroe~dressing~curr-.wnd-i) .wsave);

kw= windows[(--curr-.wnd)-i);
textattr(wkw. attribute);
if (dressing Lcurr-.wnd-i) .:rame)

window~wkw.winleit+1 ,wkw.wintop+i,
wkv.uin~right-i ,vkw.winbottom-1);
else

window(wkw.winleft ,wkw.wintop,wkw.winright ,wkw.winbottom);
gotoxy(wkw. curx,wkw. cury);

/*****close all windows to clear screen*****/
void close-.all-.windows (void)

while~curr..wnd > 1)
close-.windowO);

/*****write an error message*****/
void error-jiessage~char *ermsg)

post-..ussage(ermag, YELLOW, RED, FALSE);

/*****write a notice*****/
void notice(chsar *note)

post-.message~note, WHITE, GREEN, FALSE);
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/*****my post message returns without getting a keyboard input*****/
static void my-.post-.message(char *s,int toreg, int backg)

int c;

int 11 = C80-strlen~s)+2)/2;
int rt It l+max(strlen(s)+215S);
open-..indow~lt,il,rt,14,iorog,backg,1,2);
cputs(s);
if(backg -RED)
putch (BELL);

/*****my notice returns without getting a keyboard input*****/
void my-.notice~cha~r *note)

ay-.post-.message (note, WHITE, GREEN);

/****aska question*****/
iut yesno(char *ques)

return post-.message~ques, BLACK, WHITE, TRUE);

/*****post a message*****/
static int post-.mossage(char *9,jnt foreg, int backg, int test)

jut c;

jut it = (80-strien~s)+2)/2;
jut rt = ii+max~strlen~s)+2,15);
open-..indow~li,ll,rt,14,ioreg,backg,1,2);
cputs Ca);
if(backg == RED)
putchCBELL);

cputs(test ? "\r\n (YIN) .. \r\n any key .. )

do

c = bioskeyCO) & 255;
w hii.(test kk toiover(c) ! y' kk tolower(c) 1= I'n);

ciose..windowoC;
returu~test kU toiover(c) == ')
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to determine the difference between the decoded SCT clock time and the local IRIG time source. Remoting the
SCT configuration display is also possible using Hayes-compatible modems over a telephone link.
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